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SECTION 1
EXECUTIVE SUMMARY

In August 1980, the Army Environmental Hygiene Agency (AEHA)
conducted a survey of the 42 waste treatment, storage, and dis-
posal facilities at Pine Bluff Arsenal (PBA). It was concluded
that 31 of these sites would require closure/post-closure and
contingency plans. Three of the sites would require run-on/
runoff control plans.

The 31 sites (three containing nonhazardous wastes and 28
containing hazardous wastes) vary in area, waste types, and other
features, and range from modern operating facilities (e.g., the
incinerator complex) to abandoned burning grounds and waste
storage/disposal areas (e.g., white phosphorus settling pond, old
toxic storage yard). Available data indicate that some of these
sites (e.g., the NCTR equalization pond and impregnite sludge
lagoon) pose only a minimal environmental threat. Other sites
(e.g., the mustard agent burning yard and the depot south burning
pit) may pose the threat of significant environmental degrada-
tion,

To comply with the U.S. Environmental Protection Agency's
(EPA) Part B permit application under Subtitle C, Section 122, of
the Resource Conservation and Recovery Act (RCRA), 31 conceptual
closure and post-closure plans were prepared under this contract,
These conceptual plans also provide the U.S. Army Corps of Engi-
neers (COE) with preliminary design and cost estimates. In addi-
tion, run-on/runoff control plans for three sites and a contin-
gency plan for PBA were also prepared.

The conceptual plans were developed on the basis of (1)
interim status standards for closure and post-closure (40 CFR
265, Subpart G); (2) site observations and discussions with engi-
neers and other professionals familiar with the sites; (3) infor-
mation provided by PBA and COE staff; and (4) an engineering
assessment. The conceptual plans present the types of actions
deemed necessary to isolate the wastes contained at the sites
from the natural environment and to prevent migration of contami-
nants after site closure. These conceptual plans fulfill the
site closure requirements in a cost-effective manner,

In many cases, the available data regarding the extent of
waste deposits and subsurface physical conditions are incomplete,
Thus, assumptions were made based on the available data so that
conceptual closure and post-closure plans could be developed.
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Some of the plans are subject to change depending on the findings
of additional subsurface investigations.

It will be necessary to determine the characteristics of the
wastes and contaminated soils found at each site according to
RCRA-defined procedures. The geotechnical investigations needed
for the final design of the closure plans should be completed in
conjunction with the waste characterization. Based on this body
of data, some of the sites may be removed from the hazardous
classification. Further, the additional data will permit assess-
ment of both the appropriateness of the conceptual closure plans
and the need for remedial actions.

In general, it would be considerably more economical to
implement corrective (remedial) action, if required, in conjunc-
tion with site closure, rather than independently at different
times. Completion of the additional site investigations would
also facilitate prioritization of closure activities.

Included in each conceptual closure and post-closure plan
are (1) a brief description of the site, (2) recommended closure
procedure, estimated costs, and schedule, (3) post-closure con-
siderations, and (4) assumptions. The drawings associated with
each conceptual closure plan are presented in a separately bound
plan set.

In conjunction with the specific conceptual closure and
post-closure plans, general considerations commonly applied to
these plans are also presented. These are (1) inspection and
certification of site closure, (2) monument placement and plot
plan, (3) post-closure inspection and care, (4) subsurface
exploration and instrumentation, (5) borrow considerations,

(6) construction control and quality assurance, (7) safety, and
(8) revegetation.

A contingency plan was prepared, using existing information
from the Spill Prevention Control and Countermeasures {SPCC)
plan. This pian describes the action that facility personnel
must take to minimize hazards to human health and the environment
(including emergency procedures, equipment, and contacts) in the
event of a spill or sudden release of hazardous wastes from these
sites.

A waste compatibility chart is presented, based on the
information on wastes or chemicals known to exist at the sites.
This chart may serve as a guide for operator(s) in handling and
disposing of a given waste in the secure landfill proposed for
construction at PBA.
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SECTION 2
INTRODUCTION

2.1 BACKGROUND

Pine Bluff Arsenal (PBA) encompasses about 15,000 acres in
the northwestern portion of the Mississippi embayment, Jefferson
County, Arkansas, approximately 35 miles south of Little Rock.
PBA, which started operations in 1942, produces chemical smoke,
riot control smoke, incapacitating incendiary, and other pyro-
chemical mixtures and/or munitions to supplement commercial
industrial production of strategic materials.

In a recent survey of the 42 waste treatment, storage, and
disposal sites at PBA, the Army Environmental Hygiene Agency
(AEHA) concluded that 11 sites currently comply with standards
set forth by regulations issued by the U.S. Environmental Pro-
tection Ageggy (EPA) under the Resource Conservation and Recovery
Act (RCRA).- Of the remaining 31l-sites, 20 require immediate
attention to comply with RCRA provisions; 11 will require cleanup
and closure, though not immediately. General locations of the
sites are shown on Sheet 2.

2,2 SITE GROUPINGS

The 31 sites requiring closure and post-closure plans encom-
pass a wide spectrum of facilities whose ages, sizes, waste
types, and site conditions differ substantially. In view of site
use status aqd closure needs, these sites were categorized into
three groups™:

¢ Active/active sites - those requiring immediate action,
and in current or standby use.

¢ Active/inactive sites - those requiring immediate action,
but not in current use.

e Inactive/inactive sites - those no longer in use, but
requiring cleanup and closure.

* See Section 6 for reference citations.
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Three of the 31 sites contain nonhazardous wastes; the other
28 are hazardous waste management facilities. Specific sites in
each of the three groups (and their page numbers in text) are
presented in Tables 2-1, 2-2, and 2-3.

2.3 PROJECT OBJECTIVE AND APPROACH

The Corps of Engineers (COE), Fort Worth District, con-
tracted with SCS Engineers to prepare conceptual closure/post-
closure and contingency plans for each of the 31 selected sites
at PBA. These plans will be included in the Part B permit appli-
cation submittal to EPA for hazardous waste facilities. Run-on/
runoff control plans were required for three of the hazardous
waste facilities, which are currently used for storage of hazard-
ous wastes.

In addition, this project was intended to provide the COE
with preliminary design information and cost estimates. Final
design specifications and associated costs will be developed at a
later date under a separate contract.

The conceptual closure and post-closure plans were developed
on the basis of site observations and information provided by PBA
and COE staff. The project team visited each site, examined the
data and documents provided by PBA and the COE, and identified
and assessed alternatives available to effect site closure.

These plans were developed to meet the requirements for site clo-
sure and partial requirements for post-closure, as mandated by
RCRA. They represent the types of actions necessary to isolate
the sites -from the natural environment and to prevent migration
of contaminants subsequent to closure. Assessment of the need
for remedial action and ground water monitoring is beyond the
scope of this work.,

The closure/post-closure alternatives selected are those
that, based on the available data, fulfill the requirements for
site closure in a cost-effective manner. The plans have been
completed in accordance with current professional standards. In
many instances, the available data provide incomplete descrip-
tions of site conditions; assumptions were thus made for the con-
ceptual closure/post-closure plans. Some of the conceptual plans
may be changed during the final design phase, depending on the
results of subsequent subsurface investigations,

The conceptual closure/post-closure plans are presented in
Section 3 of this report. General considerations common to a
number of the plans are presented in Section 4. A hazardous
waste contingency plan for PBA is presented in Section 5, The
drawings associated with these closure plans are presented in a
separately bound plan set. A waste compatibility chart for use
in the operation of the proposed secure landfill is given in
Appendix A. |
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TABLE 2-1. ACTIVE/ACTIVE SITES AT PBA

Site No.

7a
11la
11
llc

26
31b

35

3
40
42
43

Site.Description

01d toxic storage yard

Sediment retention basin No. 1
Sediment retention basin No. 2
Sediment retention basin No. 3
Drop tower test basin (standby)
Grenade test basin (standby)

North oxidation pond

Industrial sludge lagoons (2 each)
Incinerator complex

Water treatment backwash pond

White phosphorus pollution abate-
ment facility

3-31
3-32
1~ 3-38
3-39

3-45

[ Az (4a)

ﬂgzﬁ

* Requires run-on/runoff control plan.



TABLE 2-2. ACTIVE/INACTIVE SITES AT PBA

Site No.

7b
7c
7d

d

10

17

"20a
23a
24
27

Site Description

Lewisite disposal area
Mustard agent burning yard

Toxic storage yard borrow pits
(400 x 50 ft) (2 each)

West bombing mat and waste

storage yard

Product assurance test range and

dump site

Depot south burning pit
White smoke test pond

Thermite disposal area

Agent BZ pond

Page No.

3-46
3-52

3-53

3.61 @t

e
3.68 "¢

3-73 @0
3-76
3-83
3-85

-

* Requires run-on/runoff control plan,
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TABLE 2-3. INACTIVE/INACTIVE SITES AT PBA

Site No.

2
4a
12

13a
16a

20b

29
29a

31a

34
38

Site Description

Webster Road test site
504th Street burning ground
01d mustard dump site _
McCoy Road burning site

White phosphorus settling pond
and landfill

White phosphorus slag burning and
disposal area

Solid waste Arkla site
Salt pile-

Product assurance test range
(goat shed)

NCTR equalization pond

Impregnite sludge lagoon

Page No.‘
3-89
3-92
3-96

3-102

3-105

3-109
3-112
3-113

3-116
3-120~
3-123




SECTION 3
DEVELOPMENT OF CONCEPTUAL CLOSURE AND POST-CLOSURE PLANS

3.1 OVERVIEW OF SITE CLOSURE

The purpose of a conceptual closure plan is to provide ade-
quate planning and technical information to guide a facility
owner/operator toward proper facility closure. The ultimate
objective of closure is to minimize the threats to human health
and the environment resulting from use of the facility. Factors
that must be considered in developing a closure plan include:

e Physical nature of the individual facility.

¢ Characteristics of the site, particularly with regard to
existing waste types and contaminant migration pathways.

Site-specific considerations will dominate most closure
plans. However, since the formal plan will provide the EPA
Regional Administrator with the means to evaluate the suitability
of the proposed closure action, it needs to include a step-by-
step procedure for implementing closure, based on facility and
site conditions.

Additionally, under current interim standards (EPA, 40 CFR
265.112(a)), all closure plans must include "“(1) a description of
how and when the facility will be partially closed, if appli-
cable, and ultimately closed, including an estimate of the maxi-
mum extent of the operation which will be open at any point dur-
ing the 1ife of the facility; (2) an estimate of the maximum
inventory of wastes in storage or treatment at any time; (3) a
description of steps necessary to decontaminate the facility or
render it non-hazardgus at closure; and (4) a schedule for final
closure activities." Closure plans for facilities under interim
status will of necessity be developed differently than those for
new facilities, since the-design, operation, and recordkeeping
requirements of RCRA were not applicable when the interim status
facilities were constructed.

Basically, site closure involves implementation of one or
both of the following basic options:

o Hazardous materials will either be removed or rendered

harmless, and no hazardous wastes will remain at the
site.
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e Construction or installation of features will be com-
pleted to isolate the fag¢ility and/or to prevent movement
of any hazardous materials remaining at the site to adja-
cent property.

If any hazardous material remains at the site subsequent to clo-
sure, a post-closure plan must be developed. The major compon-
ents of a post-closure plan are:

e A program to monitor ground and surface water quality and
other environmental conditions. )

¢ Periodic maintenance of both the facility containment
systems and the monitoring system.

Under prevailing standards, the post-closure plan must provide
for reasonable and/or foreseeable maintenance needs to protect
the integrity of the site and to minimize the risk of environmen-
tal contamination during the period after facility closure.

3.2. DATA SOURCES AND PREVIOUS INVESTIGATIONS

A1l of the PBA sites studied existed prior to issuance of
RCRA regqgulations. A number of these facilities were in use
before the Korean conflict. Thus, data available for the major-
ity of these facilities are limited. As a consequence, some of
the data required of a closure plan are not presently available .
for these sites. For many sites, it is necessary to estimate the
following items:

Areal extent of past operations.

Extent of contaminated soil.

Types and quantities of wastes deposited.

Waste characteristics as placed and at present.
Specific closure schedules,

Partial closure.

Development of final design plans and specifications for
each specific site requires a thorough understanding of the
site's subsurface and hydrogeologic conditions, in addition to
the items listed above. Previous investigations at PBA have been
oriented to develop background data at a number of the older un-
controlled hazardous waste disposal/storage sites and/or product
testing sites. These investigations have involved shallow bor-
ings and chemical analyses of the soil samples obtained from the
borings for the purpose of delineating contaminated soil zones.

The soil types encountered and the depth to ground water (if
encountered) in these borings were not documented. The borings,
made over a period of years, were generally located concentri-
cally around areas known or suspected to be contaminated by dis-
posed materials or storage activities. If the results appeared
indicative of contamination, additional borings were made to fur-
ther define the limits of contamination. Most of these borings
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penetrated to a uniform depth of approximately 12 feet, although
some selected borings were as much as 30 feet deep. Several sam-
ples obtained from each boring were analyzed for total concentra-
tions of various potential contaminants. Results of these inges-
tigations have been published in Technical Memorandum No. 14,

During the period from 1977 to 1978, a series of monitoring
wells was installed around the PBA perimeter and at other
specific 1oc3tions, in conjunction with the installation restora-
tion survey. It was concluded that the potential exists at PBA
for vertical migration of contaminants to the water table and the
subsequent easterly movement of these contaminants off site.

Preliminiry assessments of each of the 31 sites were made by
AEHA in 1980. At that time, grab samples of soil, sludge, and
water were obtained from some of the sites. Analyses were then
conducted in accordance with EP toxicity procedures established
by the EPA to determine (1) the nature of the waste material, and
(2) whether or not the wastes were hazardous.

During 1981, 53 ground water monitoring wells were installed
at 15 of the 31 sites. The locations of these wells were se-
lected based on available data. Logs were prepared by COE geolo-
gists for each well, based on visual descriptions of the cuttings
brought up by the auger as the boring was advanced. These well
logs thus represent generalized stratigraphic information. Con-
sequently, the site-specific geologic/geotechnical data necessary
for the final design of the closure plans for the 31 sites are
limited.

The COE has developed generalized geologic descriptions and,
in some cases, preliminary subsurface profiles for selected
sites. These are based on logs of the recently installed moni-
toring wells and other available data. These descriptions and
profiles are presented in Appendix B.

Another data source available for use in developing the con-
ceptual closure plans consists of field observations made during
inspection of the sites at the outset of this project. During
the Fall of 1981, each site was surveyed by an SCS team comprised
of a civil engineer and a geologist. The site visit followed a
period of relatively heavy rain. The precipitation prior to and
during the site visit was from a moderate storm for the area; it
did not cause significant- flooding or follow an unusually wet
summer. Thus, the inspection team visited PBA at a time when it
was possible to view each of the site's drainage characteristics
during and immediately subsequent to a relatively normal precipi-
tation event.

The inspection team examined each site, noting and/or .photo-
graphing pertinent features and discussing each site with PBA
personnel., Particular attention was given to key features such
as drainage characteristics, presence or absence of ponded water
and/or springs and seeps, type of vegetation in the vicinity of
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the site, presence or absence of distressed vegetation, presence
or absence of "dead" areas, and outcrops (natural or man-made)
exposing the subsoils. Although such observations are largely
subjective and limited to near-surface or surficial features,
they provide valuable input to experienced personnel.

3.3 SITE CLOSURE TECHNOLOGY

The closure options available for the 31 facilities at PBA
are relatively straightforward., They involve either (1) removal
of the hazardous waste and contaminated materials to an approved
hazardous waste landfill, or (2) containment of the waste and/or
contaminated materials on site (in situ closure). A secure haz-
ardous waste landfill is planned for development at PBA. An
incinerator complex, used for destruction of certain chemical
wastes, has recently been constructed. However, use of these
facilities is not practical as part of the closure options for
many of the 31 sites due to the relatively large volume and/or
nature of the wastes and associated contaminated zones.

Thus, many of the sites will require in situ closure. The
types of environmental controls suitable for consideration during
development of a closure plan include most, if not all, of the
features incorporated into the design of new facilities according
to RCRA regulations. These environmental control features are
intended to isolate the hazardous wastes or contaminated mate-
rials from the environment. They include modifications to site
topography, surface drainage, and, in some cases, subsurface
drainage.

Surficial controls include site grading to enhance runoff
and prevent run-on; placement of impervious cover to minimize
surface water infiltration; construction of dikes to prevent
flooding; and temporary features such as sedimentation basins to
prevent siltation and dispersal of contaminants during construc-
tion.

Subsurface controls include the construction of liners,
drains, leachate collection systems, and hydraulic barriers. It
should be noted that such subsurface features are considerably
more difficult and expensive to install than surficial features
at older uncontrolled sites.

In the more favorable cases, implementation of surficial
features will provide adequate stabilization of a site to prevent
contaminant movement. However, if a site is underlain by shallow
ground water (even a seasonal or perched water table), surficial
features may not be adequate to stabilize the site with regard to
contaminqmt movement. In these cases, modification of the ground
water flow pattern at a site may be a necessary part of a proper
closure plan.  Due to the relatively high expense of installing
subterranean environmental control features, their requirement
must be carefully evaluated and their design predicated on de-
tailed subsurface information and environmental risks.

3-4
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In closing large, uncontrolled disposal sites, for instance,
it is generally impractical to provide them with an impervious
liner and/or leachate collection system. However, it may be pos-
sible to minimize contact between the deposited wastes (or con-
taminated zone) and ground water by usifg drains to prevent/
reduce underflow, or by installing hydraulic barriers to divert
ground water or to contain leachate-contaminated ground water.

3.4 ASSUMPTIONS/CRITERIA

Development of the 31 closure/post-closure plans required
that certain assumptions be made and that certain design criteria
be treated uniformly. Site specific assumptions and criteria are
discussed in the text or noted on the drawings. Most of the
earthwork structures_are based on standard designs; many are
derived from See]ye.5

Assumptions/criteria of a general nature include the fol-
lowing: .

¢ All channels were sized using the Standard Rational Meth-
od (Q = CiA), where Q = runoff in cubic feet per second;
C = the coefficient of runoff; i = the rate of rainfall
in inches per hour; and A = the drainage area in acres.
The value used for i was 3.7 inches per hour, the 100-
year, l-hour peak intensity event. The exception is at
Site 10 where the diversion channel was based on the
existing drainage way.

e If a channel had flows of 2 feet per second or greater
under normal conditions, it was provided with riprap.
Where necessary, riprap was also used to stabilize chan-
nels against migration/erosion. .

¢ For estimating purposes, ponds/impoundments with unknown
bottom elevations were assumed to be 3 feet deep.

¢ It was assumed that sludge and sediments remaining in im-
poundments after dewatering would be in a workable condi-
tion, and capable of supporting cover or other fill
placed over them,

e Wastewater transportation costs assume the use of tank
trucks, except at Site 23a where the wastewater can be
pumped into a nearby industrial sewer,

e Excavation quantities and costs are based on 2:1 side
slopes without extensive dewatering.

e Unit costs for construction at the 31 sites varied ac-
cording to the size of the proposed project and antici-
pated safety requirements. Unit costs for medium-sized
projects were based on standard published data. Unit
costs for large-volume work were decreased by 15 percent,
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whereas those for small-volume work were increased by 25
percent. Unit costs were increased by 30 percent if it

appeared likely that protective gear or elaborate safety
measures would be required.

e Excavation of hazardous materials, particularly contami-
nated soils, is required at many of the sites. Available
data on these soils indicated that the hazardous contami-
nants were analyzed and expressed in terms of total con-
centration, since the EP toxicity procedure was not then
available. It was assumed that when the total concentra-
tion of contaminants was exceedingly high, and the con-
taminants were pervasive (suggesting gross contamination
of the area), their removal/isolation was recommended.

e When the explorations documenting the depth of contami-
nated soils did not- fully penetrate the contaminated
zone, an additional 3 feet of excavation below the depth
of exploration was assumed to be necessary.

¢ Minor cost items were not specified, but are incJluded
under contingencies.

o All descriptions of the sites, subsurface conditions,
degree of contgmination, and other characteristics are
based on TM-14°, AEHA Report D-1620-S*, and site
observations by SCS staff. Logs and field notes of the
recently installed monitoring wells were examined as they
became available during the course of this study.

e The geologic descriptions and profiles presented in
Appendix B were prepared entirely by the COE, Fort Worth
District, for use in this report,

3.5 CLOSURE AND POST-CLOSURE PLANS
3.5.1 Site 7a, 01d Toxic Storage Yard

The old toxic storage yard (TSY) is a 48-acre, fenced yard
presently used for storage of pesticides. An inventory of the
materials stored at this facility as of 1980 is presented in
Appendix D.

The old TSY appears to be underlain by stratified sands and
clays with relatively complex hydrogeologic conditions. This
site is likely characterized by multiple saturated sand zones
separated by clay layers (see Appendix B). Locally, the ground
water is shallow to very shallow, at least on a seasonal basis.
During slite reconnaissance, springs were observed on the south
and east\perimeters of the site. These springs occurred within
3 feet of the TSY surface. This site requires a run-on/runoff
control plan and a closure/post-closure plan.
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3.5. 1-1 Assumptions

The major assumptions 1nherent in the run- on/runoff control
and closure/post-closure plans are:

e Hazardous materials (i.e., contaminated so1ls) w111 re-
main after closure. :

o Subsurface drainage in the perched (possibly seasonal)
water table beneath the site is constrained by site stra-
tigraphy to a shallow depth, and is primarily towards the
south and east (as evidenced by springs and seeps ob-
served during site reconnaissance).

LY

~® Recharge to the shallow perched zone extends beyond the
confines of the site, resulting in the need for upgradi-
ent subterranean closure. features to provide site isola-
tion. (This assumption warrants detailed evaluation dur-
ing the: 1nvestigat1ons required for final design of the
closure plan.) _

3.5.1.2 Run-on/Runoff Contro] Plan

The surface drainage originating at the TSY presently drains
radially from the yard and enters the creek tributary to the
Arkansas River. The COE is currently developing a project to .
collect contaminated and/or potentially contaminated surface
drainage from the TSY and the production areas to the west. This
water will be diverted into impermeable settlement/retention
basin(s).

Since the TSY is entirely within this collection/retention
system, separate run-on/runoff control is, in some respects, re-
dundant. However, considering the soluble nature of some of the
materials stored at the site and the ramifications of a major
spill, it appears desirable to 1imit the area that cou1d be af- '
fected by such an occurrence. : '

FeatUre51of the proposed plan include:

1. Construct berms to preyent'run-on.

2. Install interceptor drains in areas where springs and

' seeps were observed, and collect the water in an 1mper-
vious basin, = ' .

- 3. -Install 11ned ditches and 1mpervious berms to co]]ect
and channe1 runoff or1ginat1ng within the TSY

4, Construct a retent1on basin prov1ded w1th an 1mperv1ous
liner for storage of TSY runoff. : _ : i

The retention basin can be mon1tored and d15charged'to the creek
or transported to the PBA pollutation abatement facility for -
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treatment, as required. Lined ditches are required to transport '
runoff due to the water-soluble nature of the materials stored at
the old TSY. If the ditches were unlined and runoff were contam-
inated by soluble materials, ground water contamination could
result, :

Conceptual drawings of the proposed run-on/runoff control
features are presented on Sheet 3. Itemized construction cost
estimates are presented in Table 3-1.

3.5.1.3 Closure Considerations

The most likely contaminant transport route away from the.
TSY appears to be by surface runoff or through the shallow or
perched ground water beneath the site. Implementation of the
proposed run-on/runoff plan may benefit the ground water table
beneath the TSY by reducing recharge to the surficial aquifer(s)
and collecting seepage discharging around its periphery. If this
aquifer were effectively dewatered by elimination of recharge, .
and if the contaminated soils are not excessively deep (i.e., do
not penetrate to a lower water-bearing zone), the potential for
contaminant migration from the TSY would be minimal.

The actual effectiveness of the proposed run-on/runoff con-
trol system in reducing recharge cannot be accurately estimated
at the present time. Thus, an upgradient hydraulic barrier or
additional drains may be necessary to provide effect1ve isolation
of the TSY.

Assuming that the run-on/runoff control plan. is fully. im-
plemented, the following additional steps will be required to
close the TSY:

1.; Decontaminate and raze existing warehouse and storage
fac1]1t1es.

2, Insta]] 1mperv1ous cover sloped to provide rap1d runoff
3. Construct a hydraulic barrier immediately upgradient
from the facility. (The necessity of this feature will
"need to be determined during final design. )

4, Maintain all features of the run on/runoff control sys-'
' tem.

5. Maintain existing security measures.

6. Prepare and record a plot plan of the closed site, using
the existing fence 1n lieu of monuments. .

The major. features of this plan are shown on Sheet 5, and cost

- estimates for its implementation are presented in Table 3-2. A
- proposed implementation schedu]e is presented in Figure 3-1.

3-8.



TABLE 3-1. SITE:7A COST ESTIMATE. FOR IMPLEMENTATION OF .
- PROPOSED RUN-ON/RUNOFF CONTROL SYSTEM

Ifem. -  Quantity Unit Cost ($) - Total Cost ($)

Excavation 82,520 m3 2.50/m3 106,300
Trenching. | . 1,550 m3  ° 3.83/m3 5,935
Clearing and Grubbing. 4.0 acres 1,100/acre 4,400
Berms/Levees. 14,090 m3 5.00/m° . 70,450
Swale/Channel 1,870 m 3.50/m | 5,145
4" PVC Pipe - 1,400 m 5.45/m 7,630
Curb and Gutter - . 375 m 37.57/m. | 14,090
Gravel _ : 6,750 m3 8.00/m3 ' - 54,000 A
Sand 6,885 m3 © 8.50/m3 58,525
Clay Liner from On-Site * 9,180 m° ~ 5.00/m° 45,900
Low-Permeability Flow 3,510 m3 13.00/m3 10,530
36-mil Beinforced Hypa]on 2 : 5 ‘

Sheeting | 15,530 m 5.95/m 92,405
Fencing . 615m - 40.00/m 124,600
Culvert Pipe - 36" dia " 3m - 118.00/m 4,010

_ Cu]vert'Pipe - 18" dia. 7m - .35.30/m 250
Leachate Sump and Piping 1 _ : 750/each 750
Bituminous: Asphalt - , : | ' .

2" thick min - 8,250 m? ~ 4.80/mF 39,600
Pavement Sealing * ° 8,100 m? ©0.78/m? 6,320
Revegetation . 11,245 2 1,25m? 14,085
Topsoil - 1,850 m3 13.00/m? 5,550

Subtotal . - L - , 570,445
Engineering/Permit Fee (15% of Subtotal) B - 85,565
Contingencies (20% of Subtotal) B 114,090

Total (1982 dollars) - - - . 770,100

Total (1983 dollars)” R . sa1,110

Total (1984 dollars)” - g | : . 931,820 -

* Calculated at 10 percent per year inflation.
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'TABLE 3-2. SITE 7A COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

: Unit Total
Item . o Quantity Cost (%) ~ Cost ($)
" Ordinary Fill ' 46,650 m3 2.56/m3 118,960 .

Low-Permeability Fill 119,080 m3 2.55/m3 303,655

Revegetation : 195,939 m2 1.06/m% - 207,700

Topsoil | 59,540 m3 2.55/m3 151,830
Subtotal, 782,145_

Engineering/Permit Fee 117,320

(15% of Subtotal)

Contingencies (20%-of Subtotal) | 156,430
Total (1982 dollars) ' - 1,055,895
Total (1983 dollars)® . - u" 1,161,485
Total (1984 dbllars)* o o ' | 1,277,635

* Calculated at an inflation rate of 10 percent pef year.r
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3.5.1.4 Post-Closuré Care

Monitoring the closed TSY should be relatively straight-
forward. Post-closure care will primarily involve. periodic
inspection of the site and occasional maintenance of vegetation,
surface seal, run-on/runoff control structures, and hydraulic
barrier. A ground water monitoring system has been installed,
and a monitoring plan has been developed for the facility and
adjacent areas. Considering the nature of the site, the antici-
pated level of maintenance should be minimal. Monitoring the
piezometric level beneath the closed site will 1ikely provide the
best means of detecting deterioration, if any, of the relevant
environmental control systems. Thus, the piezometer/observation
well net established during the site investigation should be
maintained and monitored throughout the closure period.

- During the first 2 years following closure of the site,
inspections should be made quarterly. In subsequent years,
annual inspections should be made. An inspection form is pre-
sented in Table 4-1. The estimated annual post-closure care

(maintenance) cost for this site, exclusive of monitoring and

inspection efforts, is approximately $20,000 (1984 dollars).
3.5.1.5 Additional Investigations

The conceptual run-on/runoff control plans for Site 7a are
based on a 1imited understanding of the site's subsurface and

‘hydrogeologic conditions. Likewise, the extent of contaminated

soil and/or ground water resulting from past site operations is
unknown. To determine the suitability of the proposed closure
plan, it will be necessary to conduct detailed investigations to
delineate the site's actual subsurface conditions. We recommend
that such an investigation be completed prior to final design of
the site closure features. [f appropriate, the preliminary plans
presented herein should be mod1fied to reflect actual site condi-
tions. -

The investigation should consist of exploratory borings and
test pits which reveal potential contaminant pathways. [t should
also include the installation of a number of monitoring wells and-
piezometers to delineate and permit assessment of both the hori-
zontal and vertical ground water flow patterns in the complex
aquifer system beneath the site. _

We recommend that this investigation be completed at the
earliest opportunity so that the effects of implementing the run-
on/runoff control plan can be properly monitored. Such monitor-
ing will be a cost-effective means of determining the need for
the proposed upgradient hydraulic barr1er or drains and other
closure features. .
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3.5.2 Site lla, Sediment Retention Basin (SRB) No. 1

"SRB No. 1 is used to capture runoff and DDT-contaminated
sediments from production areas. It is located approximately
2,000 feet west of Site 7a, and is the first in a series of two
retention basins. This impoundment consists of an earthen berm
with a metal overflow structure across an apparently natural
drainage way. The retention basin is not lined. The site is
underlain by stratified sands and c¢lays, with ground water found
at a depth of 8 to 10 feet (see Appendix B). This site requires
a closure/ post-closure plan.

3.5.2.1 Assumptions

Development of the closure/post-closure plan requires that a
- number of assumptions be made. These include:

¢ The sediments retained in the basin .are a hazardous
waste.

¢ The basin became lined with fine sediments during.its
first few months of operation. Consequently, extensive
zones of contaminated soil are not present, and percola-
- tion through these sediments is restricted. ’ '

o Closure of this site will not require the construction of
a temporary SRB downstream, since Site 11b should serve
this purpose. _

3.5.2.2 Closure Considerations

Closure of Site 1la involves the following actions:

1. Divert/relocate the influent stream. (This channel
should be lined if it passes through sandy soils in
order to reduce infiltration in the vicinity of the

2. Drain the'impoundment.

3. Grub the side slopes of the impoundment.

4. Demolish and crush the overflow structure, and place it
- in the 1mpoundment for burial. ' :

5. Backfill the impoundment w1th compacted, 10w- permeabil-
ity soil, and crown the surface to enhance runoff and
reduce 1nf11trat1on. .

6. Backfi]] the d1scont1nued portions of the stream with

. compacted s11ty clay so11 to prevent surface water pond-
1ng- ’
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7. Construct periphéra] drainage ditches and/or berms to
prevent run-on and enhance runoff,

8. Place topsoil and revegetate all disturbed areas.

9. Place monuments to define the location of the closéd
‘ impoundment (which will still contain hazardous mate-
rials). -

Closure activities should be scheduled for the drier season
to reduce construction problems and dispersion of impoundment
sludge downstream. The closed site is shown on Sheet 6, and
estimated closure costs are presented in Table 3-3. A proposed
implementation schedule is presented as Figure 3-2.

3.5.2.3 Post-Closure Care

Post-closure care of the SRB will parallel that required for
a hazardous waste landfill. Ground water monitoring will be
necessary; a monitoring system and plan have been implemented.

The site should be inspected for erosion or other damage
annually for 3 years, and biannually thereafter. An inspection
form is presented in Table 4-1., [t is anticipated that little,

. if any, maintenance will be required at this site, since very

little settlement should occur. The estimated annual post-
closure care (maintenance) cost for this site, exclusive of moni-
toring and inspection efforts, is approximately $700 (1984 dol-
lars).

3.5.2.4 Additional Investigations:

The proposed .closure concept is based on the assumption that
the basin behaves like a lined impoundment. It is important to
confirm this assumption. Thus, prior to final design of the clo-
sure features, we recommend that additional investigations be
completed to identify potential contaminant pathways and to
determine whether or not the sludge/sediment is sufficiently
impervious to act as a liner. If not, this plan should be
reevaluated and modified as appropriate. ‘

3.5.3 Site 11b, SRB No. 2

~ SRB No. 2 is also used to capture runoff. and DDT-contami-
nated sediments from production areas. It is located downstream
from Site 1lla, -approximately 2,000 feet west of Site 7a, and is.
the second in a series of two retention basins. This impoundment
consists of an earthen berm with a metal overflow structure
across an apparently natural drainage way. The retention basin

~is not lined. The site is .underlain by stratified sands and

clays with ground water found at a depth of 8 to 10 feet (see

" Appendix B). This site requires a closure/ post-ciosure plan,
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TABLE 3-3. SITE 11A COST ESTIMATE FOR THE TMPLEMENTATON

OF PROPOSED CLOSURE PLAN

- . | ‘ Unit 'Total .

: Item ' : Quantity Cost (3) Cost ($)
Clearing/Grubbing . 1,620 m? 0.34/m2 550
Excavation - soom? 3.13/m° 2,505
Low-Permeability Fill: 1,270 m3 3.75m3' 4,765
Swale/Channel | 390 m  4.38/m - 1,710
. ‘Revegetation - 280 m? 1.56/m? 435
Topsoil . . ssomd 3.75/m3 3,225

- Subtotal | o 13,190
Ehgineering/Permit Fee 1,980

(15% of Subtotal) .
Contingencies (20% of Subtotal) 2,640_-
i'-f‘Tdtal‘(1982 dollars) - '17,810
Total (1983 dollars)” 19,590
Total (1984 dollars)” 21,550

" 3-15.

o Calculated at an inflation rate of 10 percent per year.
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Figure 3-2. ‘Site lla, proposed closure implementation schedule.
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. Backfill Impoundment

. Backfill SRB

Cpnsfruct Drainage:pitches‘and Beirms
Loam and Revegetate | |

Establish Monuments
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3.5.3.1 Assumptions

Development of the c]osure/post closure plan requ1res that a
number of assumptions be made. These include:

The sediments retained in the basin are é hazardous
waste. '

The basin became lined with fine sediments during its
first few months of operation. Consequently, extensive
zones of contaminated soil are not present, and percola-
tion through these sediments is restricted.

3.5.3.2 Closure Considérations

Closure of Site 11b involves the following actions:

1.

11.

Divert/relocate the influent stream. (This_channé]
should be lined if it passes through sandy soils in
order to reduce infiltration 1n the vicinity of the
site.) .

Construct a femporary SRB downstream to cbnta1n sediment
during construction and until revegetat1on is accom- .
plished .

-~

Drain the impoundment,

Grub the side slopes of the impoundment.

Demolish and crush the overflow structure, and place it
in the impoundment for burial.

Backfill the impoundment with compacted, low-permeabil-
ity soil, and crown the surface to enhance runoff and
reduce infiltration.

Backfill the discont1nued portions of the stréam with
compacted silty clay soil to prevent surface water pond-
ing. . ,

Construct peripheral drainage ditches and/or berms. to
prevent run-on and enhance runoff,

Place topsoil-and revegetate all disturbed areas.
Place monuments to define the location of the closed
1mpoundment (which will sti11 cohtain hazardous mate-
r1als) . '

Clean up and demolish temporary SRB

C]osure‘act1vit1es should be scheduled for the'drier‘séason
to reduce construction problems and dispersion of impoundment
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sludge downstream. The closed site.is shown on Sheet 6, and
estimated closure costs are presented in Table 3-4, A proposed
implementation schedule is presented as Figure 3-3. :

3.5.3.3 Post-Closure Care

Post-closure care of the SRB will parallel that required for
a -hazardous waste landfill, Ground water monitoring will be
necessary; a monitoring system and plan have been implemented.

The site should be inspected for erosion or other damage
annually for 3 years, and biannually thereafter. An inspection
form is presented as Table 4-1. It is anticipated that 1little,
if any, maintenance will be required, since very little settle-
ment should occur. The estimated annual post-closure care (main-
tenance) cost for this site, exclusive of monitoring and inspec-
t1on efforts, is approximately $1,000 (1984 dollars).

3.5.3.4 Additional’ Inye§tlgat1ons'
The proposed closure concept is based on the asshmption thaf

the basin behaves like a lined impoundment. It is important to
confirm this assumption., Thus, prior to final design of the clo-

sure features, we recommend that additional investigations be

completed to identify potential contaminant pathways and to
determine,whether or not the sludge/sediment -is sufficiently
impervious to act as a liner. If not, this. p1an should be
reevaluated and mod1f1ed as appropriate.

3.5.4 Site llc, SRB No. 3

SRB No. 3 is used to capture runoff and DDT-contaminated
sediments from production areas. . It dis located immediately
southwest of Site 7b, the Lewisite disposal area. This impound-
ment consists of an earthen berm with a metal overflow structure
across an apparently natural drainage way. The retention basin

'is not lined. The site is underlain by stratified sands .and

clays, with ground water found at a depth of 8 to 10 feet (see
Appendix B). 'This site requires a closure/post-closure plan..

. 3.5.4.1 ASsumptions

Deve]opment of the c]osure/post closure p]an requ1res that a
number of assumptions be. made. These include: >

¢ The sediments retained 1n the bas1n are-a hazardous
waste. ' :

e The basin,became.]ined.with fine sediments during its
first few months of operation. Consequently, extensive
zones of- contaminated soil are not present, and percola-
tion through these sediments is restricted. o
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TABLE 3-4, SITE 11B COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

Unit . Total

~ Item - ' _ Quantity - Cost ($) Cost ($)
Clearing/Grubbing 1,220 & - o0.34/m% . 415
Excavation . - 1,770 W3 3.13/m3‘ 5,540
Low-Permeability Fill 1,870 m3 3.75/m3 7,015
Berms/Levees ) B 15 md | 6.25m3 - 95
" Swale/Channel | 350 m 4.38/m 1,535
Revegetation | 2,550 m2  1.56/m®  .3,980
Topsoil : o 770 nd 3.75/m3 2,890
. Subtotal ' : , -~ 21,470
Engineering/Permit Fee : - .. 3,220
(15% of Subtotal) : ‘ _ : o . _
Contingencies (20% of Subtotal) . : 4,295
Total (1982 dollars) o _ o 28,985
Total (1983 dollars)™ | | " n‘ 31,885
Total (1984 dollars)”™ | S 35,070

% Calculated at an inf]ation'rate of 10 percent per year.
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‘Figure 3-3. Site 11b, proposed closure implementation schedule.
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”Construct SRB Downstream
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. Ldam and Revegetate
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Demolish Retaining/Overflow
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L



3.5.4.2 Closure Considerations
Closure of Site 1llc invo]vee'thevfollowing actions:

1. Divert/relocate the influent stream.. (This channel
should be lined if it passes through sandy soils in
order to reduce infiltration in the vicinity of the
site.) : : '

2. Construct a temporary SRB downstream to contain sediment
during construction and until revegetation is accom-
plished.

3. Drain the impoundment.
4., Grub the side slopes of the impoundment,

- 5. Demolish and crush the overflow structure, and place it
in the impoundment for burial.

6. Backfill the impoundment with compacted, low-permeabil-
ity soil, and crown the surface to enhance runoff and
reduce infiltration.

7. Backfill the discontinued portions of the stream with
- compacted silty clay soil to prevent surface water pond-
oing. . . L . T .

8. Construct peripheral drainage ditches and/or berms to
prevent run-on -and enhance runoff.

- 9. Place topsoil and revegetate all disturbed areas.

- 10. Place monﬁmenté to define the location. of the closed
impoundment (which will still contain hazardous mate-
rials). .

11. Clean up and demolish temporary SRB.

Closure activities should be scheduled for the drier season -
~ to reduce construction problems and dispersion of impoundment
.sludge downstream. The closed site is shown on Sheet 6, and
estimated closure costs are presented in Table 3-5. A proposed
implementation schedule is presented as F1gure 3-4. ‘

3.5.4.3 Post C1osure Care

Post-closure care of the SRB will parallel that required for
a hazardous waste landfill. Ground water monitoring will be
necessary; a'monitoring‘system and p1an have been-implemented

The s1te should- be inspected for erosion or- other damage

annually for 3 years, and biannually thereafter.. An inspection
form is presented in Table 4-1. It is anticipated that little,
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TABLE 3-5. SITE 11C COST ESTIMATE FOR THE IMPLEMENTATION
- OF PROPOSED CLOSURE PLAN

: Unit Total
I[tem ' Quantity Cost ($§) ~LCost ($)
Clearing/Grubbing . . 6,070 m? 0.34/m3 . 2,065
Excavation - 1,300 m3 3.13/m3 . 4,070
Low-Permeability Fill 2,100 m3 3.75/m3 7,875
Berms/Levees - 26 m3 . 6.25/m3 165
Swale/chahnel o 370 m ~ 4.38/m 1,620
Revegetation | 6,070 m2 . . 1.56/m® 9,470
Topsoil ; | "~ 1,540 m3  3.75/m3 5,775
~ Subtotal | | | / 31,040
Engineering/Permit Fee . | >_'- 4,655
(15% of Subtota])

-cdntingencies (20% of Subtotal) ' 6,210
Total (1982 dollars) : | 41,905
Total (1983 dollars)® . ' . 46,095

~ Total (1984 dollars)™ : o 50,705

* Calculated at an inflation rate of 10 percent per year.
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Site 1llc, proposed closure implementation schedule.
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32,1 Construct SRB Downstream

3. Drain Impoundment
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5. Demolish Retaining/Overflow
Structures '

6. Backfill Impoundment

7. Backfill SRB

8. Cbnstruct Drainage Ditches and Berms
9. Loam andvRevegetate‘

10. Establish Monumehts

11. Clean/Demolish SRB .




if any, maintenance will be required since very little settlement
should occur. The estimated annual post-closure care (mainte-
nance) cost for this site, exclusive of monitoring and 1nspect1on
efforts, is approximately $1,200 (1984 dollars).

3.5.4.4 Additional Investigations

The proposed closure concept is based on the assumption that
the basin behaves like a lined impoundment. It is important to
confirm this assumption. Thus, prior to final design of the clo-
sure features, it is recommended that additional investigations
be completed to identify potential contaminant pathways and to
determine whether or not the sludge/sediment is sufficiently
impervious to act as a liner. 1If not, this plan should be
reevaluated and modified as appropr1ate.

3.5.5 Site 26, Drop Tower Test Basin (Standbj)

The drop tower test basin is a shallow, concrete-lined

" structure surrounding a grenade testing tower. This facility is

used to test grenades as part of PBA's product quality assurance:
program. The basin is square, 30 feet in plan view, and repor-
tedly 6 feet deep.

" There are accumulations of spent’ grenades in the bas1n. The
basin is emptied periodically, and the residue is placed in drums
for ultimate disposal in PBA's proposed secure landfill.- -Preci-
pitation falling in the basin drains to a sump, and is tran-
sported by an industrial sewer to PBA's pollution abatement
facility. Some relatively restricted zones of contaminated soil
peripheral to the site were identified by previous investiga-
tions. Anomalous concentrations of barium, lead, zinc, DDT, and
dye were detected at shallow depths., The site is probably under--
lain by stratified clayey and sandy soils, and the depth to water
table is unknown: (see Append1x B).

3.5.5.1 Assumpt1ons
| The major assumption inherent in this p1an is that contam1-
nated soil zones are relatively restricted, because the ‘site is
diked and lined, and spent liquid is. per1od1ca11y drained.
13.5.5.2 Closure'Considerations

Closure- of the test basin will involve the following

“actions:

1. Remove and transport the residue rema1n1ng in the bas1n
to the proposed secure landfill.,

2. Demol1sh the basin and transport it to the sanitary .
landfill or proposed secure landfill for disposal (de-
pending upon the degree of contamination found 1n the

' concrete) - - : .
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3.. Remove the contaminated soils found around the basin,
and transport them to either the proposed secure land-
fill or the sanitary landfill (depending upon the seve-
rity of contamination).

4, Plug the discontinued sewen 1iner

5. Backfill all disturbed and/or excavated areas w1th com-
pacted, low-permeability natural soil. :

6. Place topsoi1 and revegetate.

The features of this closure plan are shown on Sheet 7, and
estimated costs for its implementation are presented in Table
3-6. A proposed closure schedule is.shown in Figure 3-5,

3.5.5.3 Post-Closure Care

Once the grenade residue has been removed and the closure
plan implemented, no hazardous materials will remain at the
site. Thus, long-term monitoring and maintenance will not be
necessary. The success of the revegetat1on effort should, how-
ever, be observed in the late spring during the first 3 years
following closure, and maintenance should be provided as appro-
priate.

3.5.5.4 Additional Investigations

Prior to final design of the features for closure of Site
26, it will be necessary to more accurately determine the extent
and depth of contaminated soil resulting from overflow and/or
spillage. The findings will define the actual area requiring
excavation, and will determine if the contaminated soil can be

-placed in a sanitary landfill or must be disposed of in the

proposed secure facility.

It will also be necessary to determine the nature and degree -

- of contamination of the concrete basin. Previous investigations

at the site show that of the 52 shallow holes drilled and anal-:
yzed for contamination at this site, only four encountered con-
taminant concentrations above c¢ritical threshold values. The
distribution of the contaminated bores makes it difficult to
accurately estimate the quantity of soil that will need to be -
excavated. Investigations to confirm that the contaminated soil
has been fully excavated appear warranted. Thus, prior to back-
filling excavated areas, several samples of the exposed soil
should be taken. and analyzed.

3.5.6 Site 31b, Grenade Test Basin'(Standby)f
The standby grenade test basin, Site 315, is*very_similér to

Site 26, the drop tower test basin. This facility is located on
the edge of a small pond. No investigation has been conducted to

. determine the presence or absence of contaminated soil at this
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TABLE 3-6. SITE 26 COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

o i =

| | ~ Unit Total
Item / Quantity Cost ($) Cost (§)
~ Clearing/Grubbing - 8,100 m? 0.27/m2 2,185
Excavation of Contaminated 54,800 m3 3.25/m3 178,100
Material : ‘ , _
~Low-Permeability Fill 51,370 m3 3.00/m3 154,110
Berms/Levees _ 30 m3 5.00/m3 150
Demolition, Concrete ' 80 md 7.07/m3 565
Revegetation | 8,100 m? 1.25/m? ~ 10,125
Topsoil | | 3,430 md 3.00/m3 10,290
Subtotal | | 355,525
Engineerihg/Permit‘Fee 53,330
(15% of Subtotal) '
Contingencies.(ZO% of Subtotal) 71,105
Tpta]v(1982 dollars) 479,960
Total (1983 dollars)® 527,955
Total (1984 dollars)® 580,750

* Ca]culated.at an inflation rate of 10'percent'per‘year.
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Figure 3-5. Site 26, proposed closure imblementation schedule.

C]osuré Task

Closure Peridd;jMonths)

2 3 | a4 5

Remove/Transport Residue

Demolition of Basfni

. Remove Contaminated Soil

Plug Discontinued Sewer Line

.  Béckfi11fDisturbed and Excavated Areas

‘Revégetafe

-
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site. Precipitation falling into.the basin drains into an indus-
trial sewer and is transported to the pollution abatement facil-
ity. A generalized description of the site's geologic conditions
is presented in Appendix B.

3.5.6.1 Assumptions
The prﬁmary assumptions are as follows:

¢ The site does not contain substant1a1 volumes of contami-
nated soil,

e If such contaminated materials are present, the site's
subsurface conditions are not suitable for in situ clo-
sure (due to its proximity to the pond and resultant
shallow ground water table).

¢ Any required earthwork will take place over a short _
enough period that sediment control features will not be
required,

3.5.6.2 Closure Considerations
Closure of this site will involve the following actions: -

1. Place the remaih1ng residue in drums and transport to
the proposed secure landfill. for disposal.

2. Plug the sewer line.

3. Demolish the basin and transport to the sanitary land-
fill or the proposed secure landfill for d1sposa1 as
appropriate.

4. Excavate contaminated soils, if any, and transport to
the secure 1andf111 or the san1tary 1andf111; as appro-
priate,

5.L Backfill all disturbed/excavated areas with 1ow permea-
‘ bility soil, graded to promote runoff

6. Cover with topsoil and revegetate the area.

The major'features'oflthe closed site are shown on Sheet 8,
and estimated closure costs are shown in Table 3-7. A proposed
implementation schedule is presented as Figure 3-6. o

3.5.6.3 Post- Closure Care

Post-closure care requ1rements for S1te 31b will be m1n1ma1
since no hazardous materials will remain after closure. The s1te.
should be inspected ‘annually for 3 years or until revegetation is
successful, Maintenance, if necessary, shou]d consist only of

_reseed1ng damaged areas.
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TABLE 3-7., SITE 31B COST ESTIMATE FOR THE IMPLEMENTATION ;'

OF PROPOSED CLOSURE PLAN

I

: , Unit Total
Item Quantity Cost (§) Cost (%)
Excavation of Contaminated , 3 _ 3
Material _ 95 m~ 4.07/m 385
Low-Permeability Fill - 95 m3 3.75/m3 355
Demolition, Concrete - | 45 3 8.84/m3 400
Revegetation 150 m? '1;56/m2 235
Topsoil | o 155 m3 3.75/m3 580
Subtotal | 1,955
Engineering/Permit Fee :
(15% of Subtotal) . 295
Contingencies (20% of Subtotal) 390
.Tota]f(igsz dollars). 2,640
Total (1983 dollars)” 2,905
Total (1984 do]]ars)*

3,195

* Calculated at an inflation rate of 10 percent per year.
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Figure 3-6. Site 31b, proposed closure implementation schedule.

Closure Period (Months)

Closure Task

. Plug Sewer Line.

o0g-e -

2 __ 3 4 b _6

Reéidue Reﬁova]/Transpoftatibn

. Démq]ish/Transport Basin
. Excavate/Transport Contaminated Soil

Backfil]'EXcavated/Disturbed Areas

. ~Revegetate
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3.5.6.4 Additional Investigations

Prior to final design, adequate site and subsurface inves-
tigations should be completed to define the depth and extent of
contaminated soil at the site.

3.5.7 Site 35, North Oxidation Pond

Site 35 is a clay-lined, 19-acre lagoon used for treatment
of domestic sewerage and 1ndustr1a1 waste. This facility re-
ceives domestic sewerage from PBA, and a combination of domestic
sewerage and industrial waste from the National Center for Toxi-
cological Research. The site is probably underlain by stratified
sandy and clayey soils. The general geolog1c characteristics of
the site are described in Append1x B.

3.5.7.1 Assumptions

The north oxidation pond is classified as a hazardous waste

surface impoundment, because it receives industrial waste in

addition to domestic sewerage. The quantity and characteristics
of the bottom sludge in the 1agoon are-unknown. It is assumed
that whatever material exists in the lagoon at the time of clo-.

- sure is hazardous.

3.5.7.2 Closure Considerations

Closure of this 1mboundment will involve the following
actions: ' '

1. Decant fluid from the pond through the chlorine contact
chamber; continue discharging so 1ong as it meets the
current discharge requirements. It is likely, however,
that as the pond drains, turbidity will stir up sludge
from the bottom of the lagoon, and the discharge will
need to be transported to the PBA pollution abatement
facility.

2. Construct temporary SRB's.

3. Allow the sludge to dry or mix with soils until it be-
comes workable. Push the sludge away from the central
portions of the lagoon (out of the area that will become
drainage swales), ‘and down the sides of the lagoon em-
bankment away from those areas where the embankment is
to be breached (to provide egress for the drainage

~swales). The upper portions of the embankment can be .
used in conjunction with ordinary fill to rough-grade .
the interior of the lagoon in preparation for cover

. placement., The liner should remain undisturbed in any
area overlain by sludge. The interior slopes of the
regraded 1agoon shou]d not exceed 4 hor1zonta1 to 1

~vertical,
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4, Remove and demolish the outfall structure, and embed
within the lagoon's interior embankments.

5. Cover the entire area underlain by sludge with 24 inches
of compacted natural silty clays placed in three 8-inch
(compacted thickness) 1ifts, This cover should be keyed
into the lagoon liner.

6. Cover the clay seal and all disturbed areas with 12
inches of topsoil and revegetate.

7. Channelize the central drainage swales to promote rap1d
runoff and to protect against erosion.

8. Set monument(s) and prepare a plot plan to delineate the
site's location.

The features of the proposed closure plan are shown on Sheet
9, and cost estimates. for its implementation are presented in
Table 3-8. A proposed closure schedule is presented in Figure
3‘7. .

3.5.7.3 Post-Closure Care

The post-closure care requirements for the north oxidation
pond will parallel those for a hazardous waste landfill in that
hazardous materials will remain after -closure. A ground water
monitoring system has recently been installed, and a monitoring
plan developed for this facility.

Since substantial settlement of the final cover is not anti-.v

cipated, annual inspections of the facility should suffice for

"the post-closure care period. An inspection form is provided in-

Table 4-1. Post-closure care should be minimal, and will consist
of occasional repairs to the cover material, maintenance of the
central and peripheral ditches, and revegetation, as required.

. The estimated annual post-closure care (maintenance) cost for
" this site, exclusive of monitoring and inspection efforts, is-

approximately $12,000 (1984 dollars).
3.5.7.4 Additional Investigations

- None.

3.5.8 Site 36, Industrial Sludge Lagoons

Site 36 consists of two 1ined 3-acre.industrial sludge la-
goons which receive waste from PBA production and test facili-
ties. Analysis of the sludge indicates the presence of arsenic,
barium, cadmium, chrom1um, lead, and mercury. The soil strati-
graphy in this area is very simi]ar to that at Sites 20a and 20b,
consisting of Pleistocene terrace materials. The upper .layers

are primarily silty sands and lean clays. Ground water is’

\
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CTABLE 3-8. SITE 35 COST ESTIMATE FOR THE IMPLEMENTATION
: OF PROPOSED CLOSURE PLAN
Unit Total
Item Quantity Cost ($) - Cost (%)

Earth Mbvemeht/érading of : ‘

Contaminated Material 460 2.77/m3 1,275
Ordinary Fill 79,390 2.55/m3 202,445
Low-Permeability Fill 50,760 2.55/m3 129,440

Berms/Levees- 50° 4.25/m3 215

Swale/Channel 590 2.98/m 1,760
Wastewater Removal/Treatment 24,220 6.18 m3.l 149,710
Revegetation | 79,350 1.06/m2 84,110
Topsoil 25,380 2.55/m3 64,720

Subtotal | 633,675
Engineering/Permit-Fee
(15% of Subtotal) 95,050
Contingencies (20% of Subtotal) 126,735

Total (1982 dollars) 855,460

Total (1983 dollars)” 941,005
. Total (1984 dollars)” 1,035,105

. 3-33
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'kFigure 3-7. Site 35, proposed closure implementation schedule.
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approximately 18 feet below the ground surface, and flows east-
northeast to the Arkansas River (see Appendix B). State regula-
tions require that the lagoons be treated as hazardous waste dis-
posal sites. Therefore, a closure/post-closure plan will be
required. ‘ .

3.5.8.1 Assumptions
The major assumptions. inherent in this closure plan are:

e The lagoon liners have maintained their integrity, and
will perform satisfactorily during the post-closure
period.

e The sludge remaining in the pond is a hazardous material.
3.5.8.2 Closure Considerations
Closure of these ponds will 1nvo1ve the following actions:

1. Decant fluid remaining in the ponds at the time of clo-
sure, and treat as appropriate, based on its actual
characteristics.

2. Inspect pond liners to determine their condition.

3. Allow sludge remaining in the ponds to dry, or mix with’
soil to allow it to be thoroughly compacted. Backfill
the ponds with common borrow, and place and compact in
th1n lifts to the top of the dikes.

4, Cap the backf111ed lagoon with 24 inches of 1mpermeab1e
cover, placed in 8-inch (compacted thickness) 1ifts. .
‘Place topsoil over the clay cover, final- grade to pro-
mote runoff, and revegetate,

5. Set monument(s) to delineate the 1ocat1on of the closed
: site. :

The existing site contours are suitable to prevent run-on.
The features of the closed site are shown on Sheet 10, and cost

‘estimates for site closure are presented in Table 3-9. An 1mp1e-

mentation schedule for closure is presented in Figqure 3-8,
3.5. 8 3 Post-Closure Care .

Since hazardous materials w111 remain subsequent to site
cltosure, post-closure care and ground water monitoring will be
required. Since little or no settlement of the cover is antici-
pated, post-closure care requ1rements should be minimal, and will
consist of correction of erosion or other damage to the cover. A
site inspection form is presented as Figure 4-1. The estimated
annual post-closure care (maintenance) cost for this site, exclu-
sive of monitoring and 1nspection efforts, 1s approximate1y
$2, 000 (1984 do]lars) . )
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TABLE 3-9. SITE 36 COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

Item

Ordinary Filil

'Low-PermeabiTity Fill -

Topsoil

,Revegetétion

Subtotal

Engineering?Permit Fee
(15% of Subtotal)

ContingenéieS'(ZO% of Subtotal)
Total (1982 dollars)
‘Total (1983 dollars)”
Total (1984 do]lars)*

. Quantity
22,700 m3
11,300 n?
5,700 m3
18,600 m?

Unit Total
Cost ($) Cost (%)
3.00/m3 68,100
3.00/m3 33,900
3.00/m3 17,100

1.25/m?  _23,250
142,350

28,470
192,175
211,395
232,530

* Calculated at an inflation rate of 10 percent per year.
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Figure 3-8. Site 36, proposed ciosure implementation schedule.

Closure Period (Months)

C1d$ure‘Task 2 3 4 5

l£-8

Remove Lithd from Ponds

. Examine Pond Liners

Backfill Ponds

Place Clay‘Cap and Top Soil and Revege-
tate, -~ . ' S

,Set Monuments




- A ground water monitoring system and plan have been imple-
mented for th1s facility.

3.5.8.4 ‘Additional Investigations
None. ‘
3.5.9 Site 40, Incinerator Complex

"The incinerator complex at PBA is a new facility designed to
treat chemical and other wastes susceptible to thermal destruc-
tion. This facility is operated in conjunction with salvage
operations. During operation of the facility, some spillage of
waste material will likely occur during storage and transport.
However, soil contamination should be minimal due to the design
safeguards built into the facility. A generalized description of
the site's geologic conditions is presented in Appendix B.

1 3.5.9.1 Assumptions

The major assumption inherent in this plan is that hazardous
material will remain at the site subsequent to closure.

'3.5.9.2 Closure Considerations

The first consideration in the closure of this facility will
be to determine the extent, if any, of soil contamination. The
analyses to be performed should consist of soil bore tests as
well as testing of production structures and process equipment
for contamination.. A1l contaminated structures and process
equipment should be freed of contamination, and disposed of at a
sanitary landfill, be salvaged, or go to property disposal for
retirement, as appfopriate. If the structures and equipment
cannot be properly decontaminated, they should be removed from

the site and disposed of at a hazardous waste landfill. All

uncontaminated structures and ‘equipment should be salvaged or

‘disposed of at a sanitary landfill.

If soil bore tests indicate that contaminat1on is confined
to a relatively small volume of soil, the contaminated soils
should be excavated and placed in a hazardous waste landfill, 1If
decontamination of the sites is successful, no further action
will be necessary. . ‘

Ifftesting indicates widespread contamination of the sotls
throughout the site, the following steps should be initiated:

1. Establish run-on,diVersion tfencheS»to divert run-on.-

2. Cover the site with 24 inches ofvcompacted impervious
silty clay mater1a1 graded to promote runoff

3. Place 12 inches of t0p5011 ‘over the clay cover and dis-
turbed areas, ‘and revegetate the site.
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4, Develop a ground water mon1tor1ng plan (it may be possi-
ble to utilize ex1st1ng wells).

5. Set monument(s) and prepare a plot'plan to delineate the
1ocat1on of the closed site.

The features of the closed site are shown on Sheet 11. Cost
estimates for implementation of the closure plan are presented in
Table 3-10 (this estimate assumes widespread contamination of the
site). An implementation schedule for closure is presented in
Figure 3-9.°

3.5.9.3 Post-Closure Care

If the area is decontaminated, no post-closure care will be
required. However, if hazardous materials remain at the site,
post-closure care and ground water monitoring will be required.
Since little or no settlement of the final cover is anticipated,
maintenance should be minimal. The site should be inspected
periodically during closure. An inspection form is presented in

‘Table 4-1. Inspections should be made twice a year for 2 years,

and annually thereafter. Maintenance would be scheduled in re-
sponse to damage noted during site inspections, and should con-
sist of repairing any damage to. the cover caused by erosion. The
estimated annual post-closure care (maintenance) cost for this
site, exclusive of monitor1ng and 1nspect1on efforts, is approxi-
mately $3, 000 (1984 dollars). .

3.5.9.4 Additional Investigations
None.
3.5.10 Site 42, Water Treatment Backwash Pond

The water treatment backwash pond is classified as a hazard-
ous waste impoundment, because it receives industrial waste-
waters. This concrete basin is 62 feet wide by 91 feet long
(external dimensions), and 8 feet deep, with 1:1 side slopes.
There is no evidence to suggest that significant soil contami-
nation has resulted from use of this facility. Available data
indicate that this fa¢ility is actually nonhazardous. A general-.
ized ‘description of the site geology is presented in Appendix B.

3.5.10.1 Assumptioﬁs-

Development of the closure/post-closure bTan requires that a
number of assumptions be made, including: :

e. Wastewater and. siudge remaining in the basin at the time
of closure are assumed to be hazardous, and w111 require
treatment and/or d1sposa1 .

o . There is no contam1nated soil mater1a1 resu1t1ng from‘
- this- faci]ity s use.

S 3-39



TABLE 3;10; SITE 40 COST ESTIMATE FOR THE IMPLEMENTATION
' ~OF PROPOSED CLOSURE PLAN

Unit - - "Total

~ Item o ‘ Quantity Cost ($) Cost (%)
Low-Permeability Fill . 6,800 m®  3.75/m3 25,500
Swale/Channel - 1,500 n® 4.38/m> 6,570
Topsoil 3,400 m3 3.75/m3 12,750
Demolition, Concrete 4,000 m3 8.84/m3 35,360
Revegetation ' 11,150.m  1.56/m® 17,395
Subtotal S : | 97,575
Engineering/Permit Fee | : _ '
(15% of Subtotal) , 14,635
Contingencies (20% of Subtotal) | | 19,515
Total (1982 dollars) _. _ 131,725
Total (1983 dollars)™ | - o 144,900
Total (1984 dollars)® - - 159,385

o Calculated at_an,ihf]ation rate of 10 percent per year.
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Figure 3-9, Site 40, proposed closure implementation schedule.

C]osure,?eriod‘(Months)

C105uré Task 2 3 . 4 .5

. 1. ‘Inspection of Site for Contamination

2. Demolish Structures and Remove Process
: Equipment , '

3. Construct Diversion Trenches Around Site

4. Place Clay Cap and Top Soil
5. Final Grading and Site Seeding

6. Set Monuments




@ Once the wastewater and sludge have been removed, the
facility can be considered nonhazardous (i.e.,-n0 haz-
ardous material will remain).

3.5.10.2  Closure Considerations
Closure of this facility will involve the following actions:
1. Remove any remaining-fluid to the water treatment plant.

'2. Remove remaining s]udge/residue to the proposed secure’
landfill, _

3. Flush the basin, effluent drain pipe, and stilling well
with water. The disposition of this water will depend
upon its characteristics., [f the final rinse water
exhibits significant contamination, the interior of the-
basin, effluent pipe, and still well will require flush-

-ing with solvent, It is suspected that this latter step
will not be necessary. Once decontaminated, the exist-
ing drain can be used to permit precipitation to escape
from the enclosed basin.

4, Fill the influent industrial -sewer pipe with 3 feet of
sand at both ends, and seal with cement plugs.

The decontamination of the existing drain structure may prove to
be somewhat difficult.  If this is the case, the existing 8-inch
drain can be provided with a 4-inch PVC sleeve, and the annulus
between the two pipes sealed with cement grout. Features of the
closed site are shown on Sheet 12, and estimated closure costs
are shown in Tab]e 3-11. A closure schedule is presented in
Figqure 3-10.

3.5.10.3 Post-Closure Care

Since no hazardous materfial will remain at the site, no :
post-closure care or mon1tor1ng will be required. If decontami-
nation of the cement drain pipe should prove difficult and com-
plete decontamination is not achieved (i.e., the pipe is sleeved
and the annulus sealed), the quantity of hazardous material
potentially remaining at the site does not appear to warrant

further consideration.

It is suggested that, subsequent to closure, the site be
occasionally inspected to ensure that the impoundment is draining
properly. Accumulation of rainwater in the bas1n cou]d represent
a safety hazard. :

3 5.10.4 Add1t1ona1 Invest1gat1ons
 The actual characteristics of the wastewaters and sludge

stored in the backwash pond are not known. Prior to final design
of the closure plan, analysis of both the wastewater and residue
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TABLE 3-11. SITE 42 COST ESTIMATE FOR THE® IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

: ‘ _  Unit - - Total -

Item . . Quantity . Cost (§)  Cost (%)

Sludge Removal/Disposal 160 m3 62.50/m> . 10,000

Cleaning Concrete . - | 2,000 m2  40.12/m?2 80;240

Subtotal B | | | 90,240

Engineering/Permit Fee - _ | : 13,535

(15% of Subtotal) _ _

Contingencies (20% of subtotal) . 18,050

Total .(1982 dollars) i L / 121,825

Total (1983 dollars)” | B - 134,010

Total (1984 dollars)™ | 147,410

* Calculated at an. inflation rate of ‘10 percent per year,
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Figure73710; Site 42, proposed closure iMplementation schedule.
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is recommended. Likew1se; a samp]e of concrete from the basin
should be obtained and analyzed in accordance with EP toxicity

procedures to confirm its nonhazardous nature.. _ e

Unless the basin has a history of 1eakage,,it is not likely
that the soil has become contaminated at this site. We do, how-
ever, recommend that limited investigations be conducted to con-
firm this assessment. This investigation should include a de-
tailed review of the impoundment's use and maintenance history,
and analysis of several selected soil samples for potential con-
taminants.

3.5.11 ?ne 43, White Phosphorus Pollution Abatement Facil-
ty :

Site 43 is. the white phosphorus pollution abatement facil-
ity. Due to the anticipated buildup of contaminants at the site
from spillage and process discharges, it is believed that. hazard-
ous waste materials will remain at the.site after closure of the
facility. A generalized geo1og1c description of the s1te 1s pre-
sented in Appendix B.

- 3.5.11.1 Assumptions

: The major assumption inherent in this p]an is that hazardous
materials will remain after closure.

3.5.11.2 Closure Considerations

The first consideration in closure of this facility will be
to determine the extent, if any, of contamination. The analyses
should consist of soil bore tests, as well as testing of produc-
tion structures and process equipment for contamination. ATl
.contaminated structures and process equipment should be freed. of
contamination, and disposed of at a sanitary landfill, be sal-
vaged, or go to property disposal for retirement. If the struc-
tures and equipment cannot be properly decontaminated, they
should be removed from.the site and disposed of at a hazardous
- waste landfill. A1l uncontaminated structures and equipment
should be salvaged or disposed of at a sanitary landfill.

If testing indicates that contamination is confined to a
relatively small volume of soil, the contaminated soil should be
excavated and transported-to a hazardous waste landfill., If
decontamination of the site .is successful, no further action will
be necessary. : S

If test1ng indicates widespread contaminat1on of the . so11
the following steps will be required

1. Establ1sh run-on d1version»trenches to divert run- en. 

2. Cover each site with 24 inches of compacted impervious
s11ty c]ay graded to promote runoff., . _
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3. Place 12 inches of topso11 over the cover, and revege-
tate the s1te. : C

4, Develop a ground water monitoring plan for the site,
possibly using existing ground water-monitoring wells,

5. Set monument(s) and prepare a p]ot plan to delineate the
closed site. : .

The features of the closed site are shown on Sheet 13. A
cost estimate for implementation of the closure plan is presented
in Table 3-12 (this estimate assumes widespread contamination of
the site). An implementation schedule for closure is presented
in Figure 3-11. :

3.5.11.3 Post-Closure Care

If the area is decontaminated, no post-closure care will be
required. However, if hazardous material remains at the site
after closure, ground water monitoring and post-closure care will
be required. Since little or no settlement of the final cover ‘is
anticipated, maintenance requirements should be minimal. The
site should be inspected semiannually for 3 years, and annually
thereafter. Maintenance would be scheduled in response to any
damage noted during the inspections. The estimated annual post-
closure care (maintenance) cost for this site, exclusive of moni-
torigg and.inspection efforts, is approximately $3,000 (1984 dol-
lars).

3.5.11.4 Additional Investigations
None. ,
3.5.12 Site 7b, Lewisite Disposal Area

The abandoned Lewisite disposal area consists of an un11ned

f]agoon adjacent to a small creek, a tributary to Phillips Creek.

Considerable volumes of white s1udge remain in the old 1agoon.
Some of.this material has been transported downstream, and is
found on the banks and in the bed of the small creek. This
sludge is a hazardous waste according to EP toxicity criteria,
due to its high arsenic and selenium contents.

During s1te reconnaissance, springs and seeps were observed

to the north of this site, indicating that a near-surface perched

water table exists at least seasonally in the general area. A
generalized geologic description of the area is presented in

- Appendix B.

3.5.12.1 fAssumbtions‘f'
See Section'3.5;15. |
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TABLE 3-12., SITE 43 COST ESTIMATE FOR THE IMPLEMENTATION
' OF PROPOSED CLOSURE PLAN : '

o B Unit - Total
| o ltem ¢+ - Quantity Cost ($) . Cost (9%)
1:Low-P§fmeabi]ity,Fi]1 - 54,380 m3  2,55/m3 138,670
Swale/Channel 4,500 m  2.98/m 13,410
Topsoil 27,190 m3 2.55/m3 69,335
Demolition, Concrete -~ 8,000 m3 © 6.01/m3 48,080
Revegetation - 89,220 m? : 1.06/m2_ 94,575
Subtotal o - : o | 364,070
"Engineering/Permit Fee | _ - o | 54,610
(15% of Subtptal)-. ' : »
Contingencies (20% of Subtotal) . - ‘72,815
Total (1982 dollars) o | - 491,475
TotaT.(1983‘dollars)* : ‘: S f_ R 540,645
Total (1984 dollars)”™ S 594,710 -

‘* Calculated at an inflation rate of 10 percent per year. .
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Figure 3{11l..Site 43,.nroposed.closure-impiementation schedule.

8p-¢

'C]osUre Task =~ -~

2

3

4

_Closure Period (Months)
. X

lnSpection of Slte for Contamination'

~Demolish Structures and Remove Process

Equipment

. Construct Diversion Trenches Around Site
.:-Place Clay Cap and Top Soil
Final Grading and Site Seeding

. ‘Set Monuments




3.5.12.2 Cldsure Cons1derations

In situ closure of the site is recommended despite the gen-
erally poor site conditions. The rationale for this decision is
discussed in Section 3.5.15. Closure of the Lewisite disposal
area will involve the following actions:

1. Channelize the small creek adjacent to the site. The
. channel should be lined in an effort to lower the
perched ground water table in the vicinity of the site,

2. Dewater the lagoon, if necessary. Test the discharge
and transport to the treatment facility, if required.

3. Excavate the sludge and contaminated soil (including
that transported downstream by erosion), and stockpile
at one end of tne lagoon. Provide the excavated area
with an impervious liner constructed of natural silty
clay materials, and place the stockpiled sludge and
contaminated soil on the lined area along with the
sludge and contaminated soil from the unlined end of the
lagoon. The remainder of the lagoon should be lined,
and the liners made contiguous. The contaminated mate-
rial should then be spread and compacted within the
liner.

-~ _.._ 4. Place an.impervious cover of silty clay material over
the lined area. Grade the cover to promote drainage, :
-and key into the liner to provide complete encapsulation.
of the hazardous waste.

5. Cover all disturbed areas with topsoil and revegetate.

6. Set monument(s) and prepare a plot plan‘ to delineate the
location of the closed site.

The features of the closed site are shown on Sheet 14, and
cost estimates for implementation are shown in Table 3-13. A
proposed implementation schedule is presented in Figure 3-12,

3.5.12.3 Post-Closure Care

Since hazardous materials will remain after closure, post-
closure care and monitoring will be required. A ground water
monitoring system and plan is operational for this facility. The
~ site should be inspected quarterly for the first 3 years after
closure, and annually thereafter, provided inspection results do
not indicate the need for more frequent inspections. A site
inspection form is presented as Table 4-1. The estimated annual.
post-closure care (maintenance) cost for this site, exclusive of
monitoring and inspection efforts, is approximately $5,000 (1984
dollars). ’ o . :
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TABLE 3-13. "SITE-7B COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

Clearing/Grubbing

Item

Earth Movement/Grading

of Contaminated Material

Ordinary Fill

Low-Permeability Fill

Berms/Levees

Swa1e/Chanhe1

Revegetation

-Topsoil

Subtotal:

Engineering/Permit

Fee

(15% of Subtotal) -

“Unit

Total "

'Contihgencies'(zo% of Subtotal)

Total (1982 dollars)
 Total (1983 do]larS)*
~Total (1984 do1Tars)*

Quantity Cost (§)  Cost (§)
32,390 m? 0.23/n2 7,450
80,150 2.77/m3 222,015
5,530 ~ 2.55/n° 14,100
46,560 2.55/m3 118,730
15 4.25/m3 60
410 2.98/m 1,220
58,700 1.06/m2 62,220
17,940 m3 © 2.55/m3 45,750
| 471,545
70,730
94,310
636,585
700,245

770,270

'v *VCalcu1atéd'at.an infTation rate of 10 percent per year.
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- Figure 3-12. Site 7b, proposed closure implementation schedule.

Closure--Period (Months)

Closure Task-

R 4 | 5

.' Dewater

L P]ace Top Sotl and Revegetate

©16-¢

Channelize Creék, 

'Excavate S]udge and Contamlnated 5011
and Place L1ner and Grade

P]ace Imperv1ous Cover

Establ1sh Monuments-




~Since only minor settlement of the final cover is antici-
pated, post-closure care is expected to be minimal. It should
consist of repairs to the cover to correct erosion or other
damage, as required. Considering the completely encapsulated
nature of the site, we recommend that a piezometer be placed
within the waste. If the piezometer indicates that leachate
accumulates within the site, the need for a leachate collection

"sump should be evaluated.

3.5.12.4 Add1t1ona1 Invest1gat10ns
See Section 3.5.15.
3.5.13 Site 7¢c, Mustard Agent Burning Yard

The mustard agent burning yard is located south of the old
TSY (Site 7a) and east of Sites 7b and 7d, on the banks of a
small intermittent creek, a tributary of Phillips Creek. The
site is covered by a layer of ash and mustard agent residue.
Fragments of this material were noted in the c¢reek bed which is
encroaching upon the site. Previous investigators have reported
that this material is visibly volatile, and emits irritating
fumes.  Irritating emissions were noted during site reconnais-
sance. ' S

Previous investigations at th1s site have 1dent1f1ed that

. s0il. beneath the mustard agent. residue. was -contaminated with

heavy metals. Anomalous but relatively low concentrations of .
arsenic, chromium, mercury, and zinc were found. The site is
apparently underlain, at depth, by the fine-grained sediments of -
the Jackson Group (see Appendix B). The mustard-agent burning
yard has been classified as a potential health hazard by the
State of Arkansas.:.

3.5.13.1 Assomptions
See Section 3.5.15.
3.5.13.2 C]oéure Considerations

Closure of the mustard agent burning yard w111 invo]ve the
following actions: -

1. Excavate the mustard agent residue, and transport to
either the PBA incinerator complex for destruct1on or
the secure landfill.,

2. Excavate and stockpile the contaminated soil to-permic
installation of a compacted silty clay liner in the
excavation. Place the contaminated soil in the liner
and compact in thin. ]1fts,

3., .Cap the site with an 1mpervious 511ty clay cover, grade
to promote runoff and, key the cover into the liner.
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4. Channelize the small intermittent creek to prevent
future erosion of the closed site.

5. eSpread topsoil over the disturbed areas and revegetate
the site. .

6. Set monument(s) and prepare.a plot plan to_deTineate the
location of the closed site. :

‘The features of the c1osed'pTan"are shown on Sheet 14, and
estimated closure costs are shown in Table 3-14. An implementa-
tion schedule is presented in Figure 3-13.

3.5.13.3 Post-Closure Care

Since hazardous material will remain at the site after clo-
sure, post-closure care and monitoring will be required. A
ground water monitoring system has recently been 1nsta11ed and a
monitoring plan - implemented for Site 7c¢.

_ Post-closure care will likely be minimal, and-will consist
of repair of erosion or other damage to the final cover, as re-
quired, based on site inspections.. An inspection form is pre-
sented in Table 4-1., Inspections should be made quarterly for

3 years, and annually thereafter. The estimated annual post-"
closure care (maintenance) coss for this site, exclusive of moni-
toring and inspection efforts, is approximately -$2,000 (1984 dol-
lars). As with Site 7b, a piezometer should be installed in the

‘encapsulated waste materia] to permit assessment of 1eachate

development, should it occur.
3.5.13.4 Additional Investigations
See Section 3.5.15. |
3.5.14 Site 7d, Toxic Storage Yerd BOrron Pits

Site 7d consists of two old borrow pits approximately 400
feet long by 50 feet wide which are filled with water. This site"

~is located immediately south.of the old TSY (Site 7a). Labora-

tory refuse and associated waste materials are found in and adja-
cent to these trenches. In the past, they have been used -as
catchment for hazardous materials.spilled at the old TSY. The
site is presently considered a health hazard, and requires a
c1osure/post closure p]an.' A general descr1pt1on of the s1te
geology is presented in Appendix B. ﬂ

3.5.14.1 Assumptions

See Section 3.5.15.
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TABLE 3-14, SITE 7C COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

Item - o Quantity

‘Clearing/Grubbing 8,100 m?2

Excavation of Contam1nated : 9,140 m3 "
Material _

Earth Movement/Grading of 12,370 m3
Contaminated Material '

Low-Perméabi]ity Fill 7,310 m3

Revégetation C : 2,460 m2

Topsoil A 8,910 n?
SubtotaI_' |

" Engineering/Permit Fee
(15% of Subtotal).

Contingencies (20% of Subtota])
Total (1982 dol]ars)
Total (1983 dollars)” K
Total (1984 dolTars)* |

Unit ~ Total
Cost (§) Cost (%)
0.23/m2 1,860

2.77/m3 - 25,320

2.77/m3 34,260

2.55/ms " 18,640

© 1.06/m? 2,610
2.55/m3 22,720 -
105,410

15,810

_21,080

142,300

156,530

172,185

* Calculated at  an inflation rate of 10 percent per:year.‘
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. Figufé 3-13. ‘Site 7c, proposed:closure implementation schedule

Closure Period (Months)

Closure Tasks

_Place Cover
;‘jChannellze Creek
_Place Top Soil and Revegetate

. set Monument-.

Remove Mustafd Agent Residue

Excavate Contam1nated 5011 and Place .
L1ner and Grade - - o i

2 | 3 | & | 5




3.5.14.2 Closure Considerations
Closure of Site 7d will involve the foilowing actions:
1. Channelize the creek.

2. Dewater the pits. Discharge the water into the chan-
nelized streams, or transport to PBA's treatment fac11-
ity, depending on. 1ts character1st1cs._ :

3. Excavate the waste mater1a1, s]udge, and contaminated
soils, and stockpile at one end of the site. Consider-
ing the proximity of the pits to one another, they
should be treated as a single area for this operation.
Line the excavated area with natural silty clay mate-
rial. The stockpiled materials and waste/contaminated
materials found at the other end of the site will then
be moved onto the lined area, and the resultant excava-
tion will also be provided with a liner. The hazardous
materials, now contained within the liner, will be
spread and compacted.

4. Place an impervious cover comprised of silty'c1ay mete-
' rial over the site. Compact the cover, and key into the
liner to provide for complete encapsulation of the haz-
ardous materials.
5, -Spread topsoil over the site'and revegetafe the area.

6. Set monument(s) and prepare a plot plan to delineate the
location of the closed site.

The features of the closure plan are shown on Sheet 14, and
estimated closure costs are presented in Table 3-15. A proposed
implementation schedule is presented in Figure 3-14.

3.5.14.3 Post-Cliosure Care

Since hazardous materials will remain after closure, post-

closure care ‘and ground water monitoring will be required for

Site 7d. A ground water monitoring system has been installed and
a monitoring plan implemented for this site.

‘The site should be inspected quarterly for the first 3 years
after closure, and annually thereafter, provided revegetation is
satisfactorily accomplished. An inspection form is presented in
Table 4-1. Since little, if any, settlement is anticipated,
post- -closure care should be minimal, and will consist of repa1r—
ing erosion or other damage to the cover detected during inspec-
tions. The estimated annual post-closure care (maintenance) cost
for this site, exclusive of monitoring and 1nspect10n efforts, is
approx1mate1y $4 000.(1984 do]]ars)
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TABLE 3-15. SITE 7D COST ESTiMATE FOR THE‘IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

«
o Unit Total
Item. » Quantity Cost ($) Cost (%)
] Clearing/Grubbing’ 12,140 m2 0.23/m? 2,790
Earth Movement/Grading 3 ' 3
of Contaminated Material 27,860 m 2.77/m 77,170
Ordinary Fill , 2,950 m3 2.55/m3 7,525
Low-Permeability Fill - 19,620 m3 2.55/m3 50,030
swale/Channel gom - 2.98/m 240
Draining Pond  a70md 0 2.85/m 11,880
¢ ‘Revegetation | 22,270 m?2 1.06/m? . 23,600
Topsoil | o 6,690 m3 2.55/m3 17,060
Subtotal I | | | 190,295
‘ Ehgineering/Permit Fee | ' , E 28,545
(15% of Subtotal) _ '
Contingencies (20% of Subtotal) ; 38,060
q _ Total (1982 dollars) | 7 7_ 256,900
| " Total (1983 dollars)® S - 282,590
Total (1984 dolars)® S 310,850
* Cglcu1ated at anﬂinf]ation r§te of 10 percent per year.
¢
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Figure 3-14§. VSitelZd; prbposed'closure imp]ementation schedu]é.

Closure Period (Months)

x
e

. ’Place Impervious Cover

- 8S§-€

Closure Task 2 3 4 5
Channelize Creek
'Dewater‘

Excavate Sludge and Contaminated Soil
and Place Liner and Grade

Place Top Soil and Revegetate

Establish Monuments




. Considering the encapsulated nature of the site, it is
recommended that a piezometer be installed the waste material to
allow any buildup of leachate to be monitored. If excessive
leachate were to build up, it could be pumped out and transported;
to the treatment plant for disposal,

3.5.14.4 Additional Investigations
See Section 3.5.15, .
3.5.15 Sites 7b, 7¢, and 7d

The closure plans presented for these three sites are basi-
cally similar. 1In general, the natural conditions at these sites
do not appear particularly favorable for in situ closure. The
following considerations are important in assessing actions to be
taken to clean up and close this group of sites:

1. Although the water in the drainage ways, which traverse
Site 7d and lie adjacent to 7b, does not exhibit gross
contamination, sediments accumulating within these
drainage ways exhibit considerable contamination., This
suggests that the contaminants are relatively insoluble,
Considering the nature of the contaminants (primarily
heavy meta]s) and the reportedly high pH of the surface
waters in question, contam1nant solub111ty should be
low.

2. The run-on/runoff control plan recommended for Site 7a
should exert considerable influence in lowering the
perched water table in this area.

3. These three sites are interior to an environmental con-
tainment project currently under design for Area 5.
This project will involve the routing of surface drain-
age from this and other areas into a series of lined-
retention/settlement basins designed to trap contami-
nants transported as sediment,

4. The recommendation to channelize the drainages and line
the channels in the vicinity. of these sites should im-,
prove site characteristics with regard to in situ clo-
sure and eliminate future erosion of the waste material,

5. There is no suitable repository for the apparently 1arge
volumes of waste found at these sites., .

In view of the foregoing, it is recommended that the waste and
contaminated soil be encapsulated in situ in clayey soils which
possess a high potent1a1 for adsorpt1on of the “heavy metal con-
taminants.
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It is also recommended that closure of these three sites be
undertaken simultaneously, since:

o They are located close to one another a1ong small tri-
butar1es to Phillips Creek. '

e Contamination plumes resu1t1ng from these sites probab]y
intermingle.

o A single cleanup/closure effort will be considerably more
efficient and less expensive than three distinct proj-
ects.

Further, it is recommended that closure of these sites be under-

taken subsequent to implementation of the Area 5 drainage con-

tainment project and the run-qn/runoff control plan for Site 7a.
3.5.15.1 Assumptions

The maJor assumptions used in deve10p1ng these closure plans
are as follows:

. The low solubility of the heavy metal contaminants.
e The expected beneficial effects of the run-on/runoff con-
- trol plan recommended for Site 7a and Area 5 containment
project.

¢ The beneficial effects of channélizing and lining the
~drainage ways near the site. .

e The need to construct impermeable liners beneath the
sites to achieve encapsulation.

3.5.15.2 Additional Investigations
. Prior to final design of these closure plans, detailed site
subsurface and waste characterization investigations are re-
quired. These 1nvest1gat1ons need to address a number of issues,
including: .
e Extent and severity‘of contamination;
0 Contam1nant migration pathways/potential pathways.

e Changes in the ground water table depth and flow patterns -
that may be caused by_mod1f1cat1on of adjacent areas.

e The need to construct 11nérs (Oné or more of the sites’
may be underlain by clay layers suitable to prevent ver-
‘tical contam1nant m1grat1on)

e Disposition of surface water that must be removed from
the pits. pr1or to construction.,
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¢ Possibility of combining sites 1nto a 51ngie encapsulated
area. .

Upon completion of these investigations, the closure plans sub-

mitted herein should be reviewed and modified, as appropriate.

3.5.16 Site 10, West Bombing Mat and Waste Storage Yard

The west bombing mat, formerly used for product testing, is
currently used as a hazardous waste storage yard. Barrels of
chemical materials are stored on the extensive concrete apron in
this area. To the west of the mat is a disposal area and a burn-
ing ground. Considerable volumes of wood crates, demolished
buildings, spent casings, disarmed grenades, chemical rocket
propellors, and drums of chemicals are stored here,

Several trenches have been excavated across the disposal
area/burning ground, and the southernmost appear to penetrate-
below the ground water table (i.e., ponded water and vegetation
indicative of swampy conditions were observed). These trenches
are partially filled with debris and/or ashes. The west edge of
the site drops off abruptly to a boggy area, the floodplain of
Phillips creek, a tributary to the Arkansas River. A generalized
description of the site's geology is presented in Appendix B.

During previous investigations, anomalous concentrations of
lead and mercury were encountered in soil samples taken at this -
site. . , :

The bombing mat requires a run-on/runoff control plan. The
entire area of Site 10 requires a closure/post-closure plan. The
bombing mat and disposal area are treated separately herein.

3.5.16.1 Bombing Mat
3.5.16.1a Assumptions

The -major assumption 1nherent in this closure plan is "that.
there are currently no serious soil contamination problems.
Implementation of the run-on/runoff control program will thus
preclude future occurrences. Once the pavement is decontami-
nated, there will be no hazardous waste remaining at the site.

3.5.16.1b. Run-on/Runoff Control Plan

A run-on/runoff control plan has been developed for the
bombing mat, and is presented on Sheet 3. The major structures
required to control surface.water at this site include: ‘

e Lined peripheral ditches and berms to divert run-on and
- collect runoff., (These ditches are lined to prevent ..
~infiltration of contaminated runoff, and hence to. reduce
- the potential for ground water contamination )
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e A lined retention basin to hold runoff pr1or to d1scharge
or transport to the pollution abatement facility.

o Sealed pavement joints to prevent 1nf11tration of preci-
pitation.

Estimated costs for implementation of the run4on7runoff
control plan are presented in Table 3-16.

3}5.16.1; Closure Considerations

Subsequent to. implementation of the run-on/runoff control
plan for the bombing mat, closure of the site will involve only
minor additional efforts. The mat is used as a hazardous waste
storage yard to provide storage for stockpiled waste materials
prior to their incineration. Thus, at the time of closure, these
waste materials will have been removed to the PBA incinerator
complex for destruction., - Closure will require decontamination of
the pavement in areas where hazardous waste has been stored.
Provided that the decontamination efforts are successful, the
closed site should require no further action.

3.5.16.1d Post-Closure Care

, The need for post-closure care at the bombing mat will be
predicated on the presence of contaminated soil beneath or

adjacent to the pavement. The information presently available
suggests that this is not a concern. A ground water monitoring
system has been installed and a monitoring plan implemented for
this site. If the monitoring results over the next few years are
positive, post-closure care, including regular ground water moni-
toring, will not be required.

If the ground water monitoring resulits suggest that subpave-
ment contamination exists, the proposed features of the run-on/
" runoff control system will be used as final cover in protecting
the closed disposal site. In this case, ground water monitoring
and maintenance of these features would be required. The re-
quired maintenance effort would likely be minimal, consisting of
‘periodic site inspections and repairs to the pavement ‘and run-on/
runoff control structures, as needed. Based on the available
data, post-ciosure care is considered to be unnecessary.

3.5.16.1e' Additional Investigations

- It will be necessary to determine whether or not post-
closure care is needed. The existing ground water monitoring
.system should provide this information. The ground water flow
‘conditions and quality beneath the site should be carefully re-
viewed. If required, a suitable supplementary ground water moni-
toring program can then be developed to determine both short- and
long-term effects of implementation of ‘the run-on/ runoff control
- system. . .
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TABLE 3-16. SITE 10 COST ESTIMATE FOR IMPLEMENTATION OF

PROPOSED RUN-ON/RUNOFF CONTROL SYSTEM

Item

Excavation

- Dumped Riprap.
Backfill - common
Earth Movement/Grading
Clearing and Grubbing
Berms/Levees
Swale/Channel

Sand

Clay Liner.fromIOn-Site
Low-Permeability Fill

Fencing

Culvert Pipe -
Class V Reinforced Concrete
Pipe - 18" dia '

Gate Valve - 18" dia
Leachate Sump and Piping

Bituminous Asphalt -
2" thick min.

' Revegétation»

Topsoil-
Subtotal

- Engineering/Permit Fee (15% of.Subtotal)

Quantity
10,420 m3
500 m3

3,550 m°
3,550 m3

3.5 acres

10,390 m3
2,115 m
4,070 m3

13,940 m>
3,700 m3

650 m

25 m

1
1

8,640
5,575 m2
850 m3

Contingencies (20% of Subtotal)

Total (1982 dollars)
Total (1983 dollars)”
Total (1984 dol]ars)*

Unit Cost ($)

50m

2.50/m3
25.,50/m3
3.00/m3
2.50/m

1,100/acre

5.00/m>

8.50/m° -

5.00/m3
3.00/m3
40.00/m

29.60/m

47,70/m
5,290 each
750 each

4.80/m>
1.25/m?
3.00/m3

Total Cost (%)

26,050
12,750
10,650
8,875
3,850
51,950
7,405
34,595
69,700
11,100
26,000
740

2,385
5,290
750

41,470
6,970
2,550

323,080

48,462

64,616
436,158
479,775
527,750

* Calculated at 10 percent per. year inflation. -



If contamination resulting from past activities at the bomb-
ing mat is detected, and if ground water quality improves as a
result of run-on/runoff control, then post-closure care will be
warranted. If contamination is detected and water quality does
not improve subsequent to run-on/runoff control implementation,
then corrective action .should be considered. :

3.5.16.2 Disposal Area and Burning Ground
3.5.16.2a Assumptions

The major assumption inherent in this closure plan is that
the site's subsurface conditions are suitable for in situ clo-
sure.

3.5.16.2b C]osure.Considerations_

This facility needs to be closed in accordance with stan-
dards -applicable to landfills., The available geologic data -
developed during monitoring well installation, and observations
made during site reconnaissance suggest that in situ closure as
recommended below is appropriate (see Appendix B).

Closure of this site will involve the following actions:

1. Remove nonhazardous debris (wood crates, demolished
buildings, etc.) for disposal in the sanltary landfill
or salvage.

2. Remove wastes'present1y.stored in drums for appropriate
‘treatment and/or disposal. Transport these materials to
the hazardous waste storage yard immediately east of the
site or to another repository as soon as possible. (At
the time of site reconnaissance, some drums were noted
to be overflowing, and others were badly rusted.)

3. Construct a temporary sedimentation basin.

4. Relocate all remaining ashes: and waste material to the
‘higher portions of the site. above the seasonal high:
(perched) ground water elevation, and at least 2 feet
above the design flood elevation (100-year flood eleva-
tion = 226 feet MSL datum).

5. Backfill the cleaned out burn1ng and d1sposa1 trenches
.with compacted, low-permeability native silty clay to an
elevation of at least 228 feet.

6.. Channe11ze Phillips Creek to prevent cont1nued erosion
into the d1sposa1 area,

7. Excavate contam1nated 5011 zones per1phera1 to the site,

and relocate this material to the higher portions of the
site. Compact this material to a density of at least
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100 1b per ft3, and backfill the excavations with native
soils., The actual compaction requirement will be estab-
1ished on the basis of borrow investigations and test-
ing. : : _

8. Grade the disposal area, and place fill and an impervi-
ous cover to reduce infiltration and to promote runoff,

9. .Develop a peripheral ditch system to prevent run-on and
to expedite runoff. Line the final cover .of the ditches
~and swales to maintain its integrity.

10. Place topsoil and revegetate all disturbed areas.

11.. Set monument(s) and prepare a plot plan to delineate the
' - location of the ¢losed site.

The features of the closed burning ground/disposal site are
shown on Sheet 15. The estimated costs for implementation of the
closure plan, excluding Steps 1 and 2 above, are presented in
Table 3-17. An implementation schedule is presented in Figure
3-15., Steps 1 and 2 of the closure scenario are not shown on the
~schedule, since their timing is independent of the remainder of
the closure scenario.

3.5.16.2c¢ Post-cTosure Care

This site will require post-closure care and maintenance in
accordance with the standards applicable to hazardous waste land-
fills (i.e., ground water monitoring and maintenance of the
- cover, and run-on/runoff control features, as warranted). A
ground water monitoring system and a monitoring plan are opera-
tional at this site. Since little or no settlement of the final
cover is anticipated, quarterly inspections for 2 years and
inspection each year thereafter appear adequate. Maintenance
would be scheduled in response to damage noted during the inspec-
tions.

The estimated annual post-closure care (maintenance) cost
for this site, exclusive of monitoring and inspection efforts, is
approximately $11,000 (1984 dollars). This estimate includes
care- of both the bombing mat and disposal area. A post-closure
site ‘inspection form has been prepared, and is presented in Table
4-1, : e

3.5.16.2d Additional Investigations _
Fier.investigations should be'compfeted to confirm that:
o Site conditions are suitable for in situ closure (parti-

cularly that the recommended actions provide. for removal
of contaminants above ‘the perched seasonal water table).
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TABLE 3-17. SITE 10 COST ESTIMATE FOR THE IMPLEMENTATION

OF -PROPOSED CLOSURE PLAN

Clearing/Grubbing

Excavation of Contaminated
Material

Earth Movement/Grading of
Contaminated Material

Item

Ordinary Fill

Low-Permeability Fill

Swale/Channel

Excavation for Diversion
Channel

‘Riprap

Revegetation

Topsoil

Subtotal

Engineering/Permit Fee
(15% of Subtotal)

Contingehcies (20%. of Subtotal)
Total'(1982 dollars)
Tota] (1983 dollars)* -
Total (1984 dollars)®

guantitx

97,160

57,250

81,720
38,350
1,040
6,170

1,150
97,160 m

29,560

Unit

Cost ($

0.23/m?
2.77/m3

2.77/m3

2.55/m3
2.55/m3
2.98/m
2.13/m3

31.88/m3

1.06/m2

2.55/m3

Total

Cost (5)

22,350
217,080

158,580

208,385
97,795
3,100
13,140

3,670
102,990

75,380

902,470
135,370

180,495
1,218,335

1,340,170
1,474,185

* Calculated at an inflation rate of 10 percent per year.
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Figure 3-15. ASite 10, proposed closure imp]ementdtion schedule.

,C]oéure Task"“
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DISPOSAL AREA/BURNING GROUND
Remove Debris and C]ear/Grub
Remove waste in Drums _
Construct Temporary Sedlmentatlon Basin
“Relocation of Ashes and Waste Material
Backfill with Low Permeabilify.Soi]sW
Channelize Creek 7
Excavate Contaminated Soil
Grade Disposal Area
Develop Ditch System:
Place Top Soil and Revegetate
‘Establiéh Mbnuments
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¢ The contaminated soil, to be relocated at higher e1eva-
tions, has been fully excavated and relocated.

The investigatilon of site conditions should be completed
prior to final closure plan design. It should include several
test borings and test pits, associated soil laboratory investiga-
tions, and chemical analyses. Its purpose will be to provide (1)
a better definition of site conditions, (2) geotechnical design
parameters, and (3) a more accurate delineation of the depth and
extent of the excavations required for relocation of contaminated
soil. The investigation of contaminated soil will consist of
taking a number of grab samples from the bottoms and sides of the
excavations made during implementation of the closure plan.

3.5.17 Site 17, Product Assurance Test Range and Dump Site

The product assurance test range and dump site was previ-
ously used for testing smoke grenades and disposal of refuse,
such as expended grenades and pyrotechnical devices. The testing
range is a shallow, impervious basin draining into a sump. Pre-
cipitation falling on the test range enters the sump, and is then
transported to the PBA pollution abatement facility. The test
range requires no action with1n the scope of this study.

The dump site is 1ocated a]ong the shore of Yellow Lake. An
erosional escarpment plunges from the general elevation of the
test range and surrounding area (242 feet) to the level of the
pond at an elevation of 202 feet (see Area A, Sheet 18). Two
zones of contaminated soil (as evidenced by anomalous concentra-
tions of arsenic, lead, mercury, and DDT) were detected by previ-
ous investigations (see Areas B and C, Sheet 16).

The escarpment. is steep (near vertical locally), with evi-
dence of recent erosion and sloughing. Considerable volumes of
debris have been dumped over this escarpment and into the small
ravines which dissect it. In some areas, the natural vegetation
has been completely destroyed and buried by debris; at other
locations, there is evidence of relatively severe distress.
Locally, debris extends nearly to the lake margin at the toe of
the slope. The characteristics of the debris emplaced at this
site are unknown., However, analysis of grab samples indicates -
that it contains heavy metal concentrations in excess of EP
toxicity criteria.

The extent of possible contamination of soil, ground water,
and surface water resulting from dumping over this escarpment has
not been adequately defined. However, it is possible that the
major impacts of this uncontrolled dumping are limited to shallow
soil contamination and surficial leachate entering the lake.
Whether or not this actually occurs is dependent upon the site's
hydrogeologic conditions, If ground water is dlscharg1ng into
the lake from the escarpment:and lake margin, there is no reason.
to expect substantial .subterranean contamination. It is pertin-
ent to note that sections of the slope not directly impacted by
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the placement of debris show evidence of instability and exces-
sive erosion; this is possibly the result of ground water dis-
charge through the face of the slope. The presence of the small

"pond several hundred feet to the south increases the potential-

for this condition by providing a source of local recharge for

“the stratified, sandy, and clayey soils that underlie the site.

A genera]1zed descr1pt1on of the geologic cond1t1ons at Site 17
is given. in Append1x B',

In situ closure of the dump does not appear to be reason-
able, since it is located on a slope that is at best marginally
stable immediately adjacent to a lake. In situ closure would be
difficult to implement, as it would likely require excessive
post-closure care. It is thus recommended that the waste mate-
rials be relocated to a secure landfill. On the other hand, the
two zones of contaminated soil can be provided with impervious-
cover, graded to promote rapid runoff and to prevent run-on, and
closed in situ,

3.5.17.1 . Assumptions

The closure plan presented herein is based on the following
assumptions:

¢ Waste material deposited at the site is hazardous in
nature.

¢ The area's hydrogeologic cond{tions are basically as
described herein.

o Accelerated erosion of the refuse-covered bank is the
result of both excess pore pressure and disturbance due
to the placement of refuse.

e The contaminated soil zones (Areas B and C) are hazard-
ous, as defined by RCRA. .

3.5.17.2 Closure Considerations

The recommended closure scenario for Site 17 will involve
the following actions: - :

1. ‘Construct a sediment retention structure along the toe
of the slope at -the lake margin.

2. Permanently divert surface waters away from the sect1on5v
of slope that are covered with debr1s.

3;' Excavate the debris and contaminated soi] (from.-Area A)

and transport to a suitable- repos1tory. S1mu1taneously,
remove any surficial debris found 1n Areas B and C.
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4, Stabilize the disturbed slope and adjacent areas by
means of backfilling to a-uniform grade, compaction, and
revegetation of the disturbed areas.  Landscape netting .
may be used during slope revegetation to further facili- .
tate stabilization,

5. Grub the areas of contaminated soil (Areas B and C),:
burn any organic material (wood, roots, etc.) on site,.
and spread and compact the ashes across the grubbed
area,

6. Place an impervious cover over the contaminated areas
‘and compact. The cover will extend a minimum of 5 feet
beyond the periphery of the contaminated soil zones and
be graded to promote runoff and prevent run-on. Place
topsoil over the cover and revegetate the site.

7. Set monument(s) and prepare. p]ot plans to delineate the
closed areas.

The primary features of this closure plan are shown on Sheet
16. Cost estimates for its implementation are presented in Table
3-18, and a proposed implementation schedule is shown in Figure
3-16. _

¢

3.5.17.3 Postéc1psuré Care

Upon-comp1etion of the recommended closure plan, no hazard-
ous waste will remain at Area A. As such, extensive post-closure
care will not be required. Once the waste material and contam-
inated soil have been removed and the affected slopes rehabili-
tated, it will be necessary to monitor the modified and revege-
tated areas until their stabilization is satisfactory. Inspec-
tions should be conducted annually for the first 3 years, and
every 2 years thereafter until vegetation is reestablished.
Inspections may be discontinued once vegetation has become well
established and the site stabilized. Maintenance will need to be
scheduled in response to conditions observed during the inspec-
tions. A site inspection form is presented in Table 4-1.

Maintenance of Areas B and C will be minimal. However,
since hazardous materials will remain after closure, ground water

monitoring and post-closure care will be required.  The estimated -

annual post-closure care (maintenance) costs for this site,
exclusive of monitoring and 1nspect1on efforts, is approximate]y
$500 (1984 dollars). .

A ground water monitoring system and a mon1tor1ng plan have
been implemented at th1s s1te.
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TABLE 3-18. SITE 17 COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

D : Unit Total
Item - Quantity Cost ($) Cost (%)
~ Clearing/Grubbing 10,120 m? 0.23/m? 2,330
Excavation of Contaminated 65,820 m3 2.77/m3 182,320
Material . |
Ordinary Fill I 32,060 m3 2.55/m3 81,755
Low-Permeability Fill 5,000 m3 2.55/m° 12,750
Berms/Lavees o | 1,010 m3 | a.25/m3 1,260
Swale/Channel 4,070 m 2.98/m . 12,130
Pavement Sealing ' : : 0.66/mz
Revegetation _ 20,240 m? . 1.06/m? 21,450
Topsoil | | 6,920 n® 2.55/m° 17,650
" Subtotal T R | 331,645
Engineering,Permit Fee f 49,745
(15% of Subtotal) :
Contingencies (20% of Subtotal) - - 66,330
Total (1982 dollars) - | - - 447,720
Total (1983 dollars)™ - - 492,490
Total (1984 dollars) - - 541,740

* Calculated at an inflation rate of 10 percent per year.
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3.5.17.4 Additional Investigations

Prior to final design of the closure plan, it will be neces-
sary to conduct -additional investigations at this site. The pur-
poses of these investigations are to: ¢

¢ Define the actual quantities of waste material and its
characteristics, as well as any contaminated soil zones
that will need to be removed during closure,

¢ Delineate the site's hydrogeologic and subsurface condi-
tions to confirm the suitability of the proposed closure
plan and to permit evaluation of slope stability consid-
erations.

3.5.18 Site 20a, Depot South Burning Pit

Site 20a consists of the 5-acre depot south burning pit and
the adjacent hazardous waste storage area. In the past, the area
was used as an old -burning area and dump site for material (ammu-
nition boxes, etc.) contaminated by their association with pyro-

technic materials. Currently, hundreds of rusted 50-gallon drums

of various wastes (hazardous and nonhazardous) are stacked dis-
criminately about the area. Other miscellaneous wastes are scat-
tered in piles across the site., Presently, there are no levees
at the site to contain spills or run-on/runoff.

The site has been classified as an “"open. dump" by the AEHA.
The site is also considered a potential health -hazard, as defined

- by RCRA and the State of Arkansas, as chemical analysis of soil

bores indicates a wide distribution of lead contamination beneath

the site., Barium and cadmium are also present in lesser concen-

trations. In addition, the soil throughout the site is contami-

nated by various explosive compounds which are potential carcino-
gens and mutagens.

The site -is believed to overlie Recent alluvium composed of

~fat and lean clays. These deposits rim a swampy wetland. Ground

water, believed to be +10 feet below the ground surface at the
elevation of the swamp, flows northeast to the swamp and towards -
the Arkansas River (see Appendix B).

3.5.18.1 Assumptions~
The major assumption inherent in these plans is that the
clay layer found during installation of the monitoring wells at
the site is pervasive, and will form a suitable foundation for
shallow cutoff walls. ' :
©3.5.18.2 - Run-on/Runoff Control Plan

To prevent surface migration of-hazardous materials from the

"site, the perimeter of the site should have levees placed to

divert .run-on. A levee should also be constructed along the
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swamp side of the site to prevent flooding of the site from the
swamp and to trap rainfall falling onto the site. A small res-
~ervoir with collection trenches along the inside of the swamp
side lTevee would be necessary to collect the trapped rainfall.
The reservoir would be periodically monitored and pumped to the
PBA treatment facility or directly to the swamp, depending upon
its characteristics.

The basic features of the proposed run-on/runoff control
plan include construction of the following:

o Diversion levees and trenches along the east, west, and
southwest perimeters of the site.

o Retention levees and collection trenches along the north-
east perimeter of the site.

o A retentlon reservoir to collect trapped rainfall.

Construction and engineering design cost estimates are shown
in Table 3-19. Features of this plan are shown on Sheet 4.

Retention basin monitoring parameters will need to be devel-
oped, based on a complete analysis of soil samples from the site.
Deve]opment of such a monitoring plan is beyond the scope of th1s
study.

3.5.18.3 Closure Cons1derations

, It is anticipated that an impervious clay layer will be en-
countered within a few feet of the surface at the site (see
Appendix B). If geotechnical investigations bear this out, the
above-discussed run-on/runoff control should prevent migration of
contaminants away from the site.

To close the site, it will be necessary to eliminate entrap-
‘ment of surface water (rainfall) and horizontal movement of
ground water onto the site. To eliminate the horizontal move-
ment ground water onto the site, a hydraulic clay barrier should
be placed just inside the diversion levee, and trenched along the-
east, west, and southwest perimeters of the site. This barrier
must be keyed into the same clay layer as that assumed for the
retention levee., To eliminate entrapment of rainfall and to
reduce its vertical movement onto the s1te, the following steps
will be involved:

1. Remove all nonhazardous debris to a sanitary landfill or
sa]vage.

2. Remove all containers and 1arge pieces of_contaminated

debris to a proper storage, disposal, or treatment
facility. ' ‘ '
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TABLE 3-19.

SITE 20A COST ESTIMATE FOR IMPLEMENTATION OF
PROPOSED RUN-ON/RUNOFF CONTROL SYSTEM

Item
Excavation

Clearing and Grubbing -
Berms/Levees
SQa]e/Channe]

Gravel

Sand

Clay Liner from On-Site
Low-Permeabitity Fill

36-mil Reinforced
Hypalon Sheeting

‘Fencing
Culvert Pipe - 18" dia
Leachate Sump ;nd Piping
Revegetat{on |

~ Topsoil

Subtotal

Engineering/Permit Fee (15% of Subtotal)

Quantity

4,170 m3
2.3 acres
3,120 m3
1,220 m
625 m°
940 m3

1,250 m3

1,000 m3

2,000 m?
| 185 m
RE

1,
7,200 m?
1,097 m3

Contingencies (20% of Subtotal)

. Total (1982 dollars)

Total (1983 dollars)”
Total (1984 dollars)®

Unit Cost ($) 

2.50/m3

1,100/acre -

5.00/m3
3.50/m

'~ 8.00/m’

8.50/m3
5.00/m3
3.00/m3‘

5.95/m3

' 40.00/m

35.30/m
750 each
1.25/m?
3.00/m3

Total Cost

($)

10,425
2,530
15,600
4,270
5,000
7,990
6,250
3,000

11,900

7,400

250 -

750
9,000

3,290

87,655

17,531

118,336

130,170

143,187

o * Calculated at 10 percent per year inflation.
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3. Bulldoze the site to uniform contours to facilitate
placement of a clay cap.

4. Place a 24-inch impervious clay cover over the site,
graded to promote runoff. The cover should be keyed
into the run-on/runoff levees surround1ng the perimeter
of the site.

5. Place topsoil over the cover and revegetate the site,.

6. Set monument(s) and prepare a plot plan to delineate the
closed site. _

The features of the closed site are shown on Sheet 17. The
cost estimate for implementation of the closure plan is presented
in Table 3-20. An implementation schedule is presented in Figure
3"17- C ’

3.5.18.4 Post-Closure Care

The site will require post-closure care and ground water
monitoring. Since little or no settlement of the final cover is
anticipated, maintenance requirements should be minimal. The
site should be inspected semiannually for 3 years, and annually
thereafter. Maintenance would be scheduled in response to any
damages noted during inspection. A ground water monitoring sys-
tem has been installed and a monitoring plan implemented for this
site. The estimated annual post-closure care (maintenance) costs
for this site, exclusive of monitoring and inspection efforts, is
approximately $15,000 (1984 dollars).

'3.5.18.5 - Additional Investigations
None.
3.5.19 Site 23a, White Smoke Test Pond

Site 23a, the white smoke test pond, is used for testing
smoke pots and grenades. Spent munitions resulting from these
activities and other waste materials are deposited at the site.
Previous investigations revealed that the soils at this site are
contaminated with arsenic, lead, and mercury. Characteristics of
the sludge and wastewater contained in this 1l.5-acre test pond
are unknown. Reportedly;-the pH of the water in the pond is
relatively low.

The site is underlain by stratified sandy and clayey soi]s
with multiple saturated zones and a relatively shallow perched
water table. Sandy and clayey soils are exposed in the banks and
along the shore of the pond. Thus, it appears likely that at
least the upper perched portion of the water table is contami-
nated due to hydraulic loading from the pond. A ‘generalized
description of the site geology is presented in Appendix B.
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TABLE 3-20. SITE 20A COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

Unit

Total

‘ Itém _: guanfitx- - Cost ($) Cost ($)
Earth Movement/Grading 19,260 m3 2.50/m3 48,150
Low-Permeability Fill . 38,520 mS  3.00/m3 115,560
Topsoil 19,250 m3 3.00/m3 57,780
Revegetation . . 63,200 m 1.25/m? 79,000

Subtotal | 300,490

Engineering/Permft Fee 45,075

(15% of Subtotal)

Contingencies (20% of Subtotal) 60,100
Total (1982 do]1qfs) ] 405,665
Total (1983 dollars)® | 446,230
Total (1984 dollars)” N

490,855

* Calculated at an inflation rate of 10 percent per year.
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Closure Task

Closure Period (Months)

Remove Non-Hézardous'Debris

Remove Contaminate Debris’

Bulldoze Site to Proper Contours

. Place C]ay'Cap on Site

Place Top5011 on Site

Set Monuments
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pond

3.5.19.1 Assumptionse

The proposed closure scenario is based on the following
assumptions:

The sludge and contaminated soil at the site were found

‘to be a hazardous waste. (Its classification as a non-

hazardous waste site by AEHA is based on a single grab
sample that indicated the material to be marginal.
Facility investigations suggest relatively widespread
heavy metal contamination based on total concentra-
tions.)

The shallow perched water table underlying the site is
contaminated due to recharge from the test pond.

The test pond itself provides a source of leachate to
the surrounding soil. Due to low pH conditions, the
heavy metal contaminants are relatively mobile.

The site is underlain by a natural ciay layer or series
of clay layers of adequate extent and thickness to pro-
vide a key for the cutoff wall (see Appendix B).

Uitimately, the hydrologic balance for the closed site

will become stabilized due to the hydraulic barriers and
evapotranspiration so that leachate collection and: .
treatment can be discontinued. Alternatively, the char-
acteristics of the leachate will moderate with time so

"that it may be discharged overboard.

3.5.19.2 Closure Considerations

Based on the e§ailable data, c¢losure of the white smoke test

will

involve the following actions:
Construct temporary SRB's.

Decant the fluid in the pond, and transport it to the .
PBA pollution abatement facility for treatment.

Install a hydraulic barrier around the entire site, and
key into the shallowest pervasive clay layer suitable
for providing a horizontal hydrau11c barrier.

Install a sump or series of sumps within the barrier and
dewater the contaminated area to the extent possible. A
permanent sump should be installed near the lowest point
along the hydraulic barrier and connected to the nearest
industrial sewer.

Grub the site and burn the organic materials inside the
area contained by the hydraulic barrier. .Spread and
compact the ashes over a sufficient area so as not to

‘exceed a maximum thickness of 6 inches,
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6. Grade the entire. site by cut-fill and p]acement'of filil
- to prevent run-on and to. promote runoff.

7. Place select fill as shown on Sheet 10 to complete the
leachate collection system; then construct the collec-
tion basin.

8. Cover all areas within the hydraulic barrier with 2 feet
of compacted natural silty clay to provide a final cover
(three 1ifts of 8-inch compacted thickness).

9. Place topsoil on all disturbed areas and revegetate the
site.

10. Set monument(s) to delineate the location of the closed
site,

One of the key features of the proposed closure scenario is
the use of hydraulic barriers and the sump as a gravity leachate
collection system. Although this recommendation appears war-
ranted by the existing site conditions, it needs to be carefully
evaluated during final design. A plan and typical profile of the
closed. site are shown on Sheet 8, Estimated closure costs are
presented in Table 3-21, and an implementation schedule is pre-
sented in Figure 3-18. ' Co :

3.5.19.3 Post-Closure- Care

Since hazardous material will remain after closure, ground
water monitoring and post-closure care will be required. Post-
closure care requires monitoring of all structures developed -

during site closure to permit maintenance to be scheduled as
"~ warranted. An inspection form is presented in Table 4-1. The
estimated annual post-closure care (maintenance) costs for this
site, exclusive of monitoring and inspection efforts, is approxi-
mately $12,000 (1984 dollars).

A piezometer net will be required to monitor the effective-
ness of the proposed hydraulic barrier and leachate collection
system. Such installation should be considered supplemental to
the existing ground water monitoring system, and can only be’
designed subsequent to the detailed site and subsurface investi-
gations required for final design of the closure plan. It
should, however, permit assessment of hydraulic¢ heads across the
.cutoff wall at several locations, and allow similar monitoring of
heads above and below the natural c]ay layer into which the pro-
posed cutoff walls are keyed. This is the only means of mon1tor-
ing the effectiveness of these hydraulic barriers.

- The site should be inspected quarterly for at least 4 years,
or longer if: necessary, until an adequate body of data is devel-
oped to permit long-range decisions to be made regarding leachate
collection and treatment, as well as hydraulic budget predic- -
tions. At ‘least one monitoring well should be located within the
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TABLE 3-21. SITE 23A COST ESTIMATE FOR THE IMPLEMENTATION
' OF PROPOSED CLOSURE PLAN

Item

Clgaring/Grubbing

-Trénching

- Earth Movement/Grading of

Contaminated Material
Ordinary Fill
Low-Permeability Fill

Berms/Levees

_Leachate Collection System'

4" PVC Pipe
Slurry Trench
Wastewater Removal/Treatment
Revegetation
Topsoil
Subtotal

Engineering/Permit Fee

~(15% of Subtotal)

Contingencies. (20% of Subtbtal) -

‘Total (1982 dollars) "
Total (1983 dollars)”

Total (1984 dollars)”™

Unit Total

Quantity Cost ($) Cost (3$)
57,490 m& 0.27/m2 15,520
340 m3 3.83/m3 . 1,300
7,810 m3  3.25/m3 25,380
6,850 m3 3.00/m3 20,550
30,590 m3 3.00/m3 91,770
40 m3  5.00/m3 200
1 - 570 ea 570

300 m 5.45/m 1,600
3,190 m? 560.00/m> 1,786,400
6,060 m3 0.18/m3 1,090
57,490 m  1.25/m2 71,860
17,480 m3 - . 3.00/m3 52,440
| 2,068,680
310,300

413,735

2,792,715

3,071,985

3,379,185
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Figure 3-18. Site 23a, proposed closure imp]ementation-schedule.
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most heavily contaminated portion of the site to provide baseline
data for the assessment of continued leachate collection. Such
monitoring wells can be installed if properly sealed to prevent:
vertical migration of potential contaminants., - .

3.5.19.4 Additional Investigations

Prior to final design of the closure plan for Site 23a, it
will be necessary to complete detailed site and subsurface inves-
tigations. The purposes of these investigations are as follows:

¢ Determine the nature and severity of the waste and resu]-
tant contam1nat1on.

e Develop an understanding of the site's subsurface and
hydrogeologic conditions in order to permit an assessment
of the proposed closure scenario.

o Better delineate the depth and extent of contamination.

e Permit a thorough evaluation of existing and potent1a1
contaminant migration pathways.

e Permit an overall evaluation of the feasibility of the
- proposed closure scenarlo, and permit its modification if
warranted.

The proposed closure scenario incorporates a number of con-
‘servative features designed to halt leachate migration. These
appear warranted by the unusual configuration of the site and the
relatively low pH conditions of the water in the test pond. Dur-
ing final design of the closure plan, their need should be care-
fully reevaluated. . If these assumptions prove to be incorrect,
the closure options  would be considerably more straightforward,
and would probably involve draining and capping the pond. Fur-
ther, the post-closure requirements would become trivial.

It is recommended that a number of closely spaced additional
monitoring wells penetrating only the perched zone (as revealed
by monitoring wells 147, 149, and originally 148) be installed at
the earliest opportunity. :

Data from these shallow wells will provide baseline data to
determine if leachate is migrating. If it is not, items 2, 3, 5,
and 9 can be eliminated from the proposed closure plan, substan-
tially reducing the cost of the plan. The same course can be
followed if the sludge and contaminated soils are found to be
nonhazardous. :

3.5.20 Site 24, Thermite Disposal Area
The thermite disposal area, presently c1a§§ified as an open.

- dump, is used .for disposal of thermite waste generated- by the
quality assurance drop tower and lead oxide waste from the bomb
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washout facility. Previous investigations at this 4-acre site
revealed that a significant portion was contaminated with heavy
metals, including barium, lead, and mercury. The areal extent of
contamination appears to have been relatively well defined. Con--
tamination was detected at the maximum depths sampled (approxi-
mately 10 feet).

Four monitoring wells have recently been installed near the
site, and a monitoring plan has been developed in accordance with
RCRA requirements. Logs of these holes indicate that the site is
underlain by stratified granular and clayey soils, and the depth
to static ground water ranges from 27 to greater than 30 feet
(see. Appendix B). The drilling notes indicate that a shallow
perched zone was encountered in the vicinity of the site; this
saturated zone may be seasonal.

3.5.20.1 Assumptions

The major assumptions used in developing this closure plan
are as follows:

e The site's subsurface conditions are substantially re-
vealed by the four widely spaced borings made for moni -
toring well installation..

e The aredl extent of contamination resulting from past and
ongoing use of the site has been adequately defined, de-
spite uncertainties regarding the depth of contamination.

e Contamination has not penetrated to the uppermost (pro-
bably perched) water table; thus, no ground water con-
tamination plumes exist.

¢ The uppermost aquifer, excluding the perched water table,

~ is partitioned from the contaminated area by a layer of
low-permeability natural silty clay.

e Variations in seasonal water table elevation do ndt sub-
stantially . change the conditions assumed above. -

e .The ex1st1ng 18-inch-diameter, vitrified c]ay sewer p1pe
crossing beneath the southern portion of the site is in
good condition (i.e., not leaking).

3.5.20.2 Closure Considerations

Based on the available information, it is recommended that-

the thermite disposal area be closed in.situ as- though it were a
1andf111 Closure will 1nvo]ve the following actions:

1. Construct temporary SRB's .,

2. Grade the site in preparation for cover placement.
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3.' Place a final cover comprised of native silty c1ay and
compact over the prepared.site.

4., Delineate the site by means of permanent monuments,
survey the monuments, and prepare a plot plan,

5. P]ace topsoil on all disturbed areas, and revegetate the
,s1te.

6. Once vegetation has been reestablished, clean and demol-
ish the sedimentation basins. The material should be
removed to either a sanitary landfill or secure land-
fill, as appropriate.’

The major components of the recommended ciosure plan are
shown on Sheet 7., Estimated implementation costs are presented
in Table 3-22. A proposed implementation schedule is presented
in Figure 3-19. : B

3.5.20.3 Post-Closure Care

Since hazardous waste will remain at the site after closure,
a post-closure plan and ground water monitoring will be required.
A ground water monitoring system has been installed and a moni-
toring plan implemented at this site. During the closure period,
the site will need to be maintained to preserve the integrity of
the run-on/runoff control features and cover installed during
closure. This maintenance should be scheduled in response to
observed conditions and/or ground water monitoring data. We
recommend that the site be inspected at least annually for 4
years subsequent to closure, and at least once every 2 years
thereafter. An inspection form is presented in Table 4-1. The
estimated annual post-closure care (maintenance) costs for this |
site, exclusive of monitoring and 1nspect1on efforts, is approxi-
mately $2,000 (1984 dollars).

3.5.20.4 -Additional Investigationé

Sufficient exploratory investigations should be completed to
substantiate the assumptions made herein prior to final design of
the closure plan.  Test borings and test pits should be made to
reveal the site's actual subsurface and hydrogeologic conditions,
and to obtain samples for chemical analysis to better delineate
the depth and extent of contamination. If conditions substan-
tially different from those assumed are encountered, the recom-
mended plan should be reevaluated.

3.5.21 Site 27, Agent BZ Pond

The Agent BZ pond site is comprised of an unlined, 1/4-acre .
‘lTagoon and the immediate surrounding area.  The lagoon received
the following wastes while in use: -decontaminated Agent BZ,
impregnite, thermite, and lead oxide- (bomb washout:of starter
mix). Soil bores indicate that anomalous concentrations of lead;
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. TABLE 3-22. SITE 24 COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED GLOSURE PLAN '

_ : ‘ Unit Total
Item : Quantity Cost ($) Cost (%)

Clearing/Grubbing 30,970 m? g 0.27/m2 . 8,360
Ordinary Fill \;ETZIE#;gi 3.00/m°> 28,230
Low-Permeability Fill 14,780 m3 3.00/m3 44,340
Berms/Levees : . 50 m3 5.00/m3 - 150
Swale/Channel : | : 220 m - .3.50/m 770
Riprap | | | 280 m3 ‘25.00/m3 7,000,
Revegetation | 30,970 m? 1.25/m? - 38,710
Topsoil. : 7,390 m3 3.00/m3 _22,170

Subtotal =~ ' ' 149,730
Engineering/Permit Fee S | 22,460
(15% of Subtotal) :

"Contingengies (20% of Subtotal). . | 29,945

Total (1982 dollars) o " , 202,135

Total (1983 dolTars)” - | ' 222,350
‘Total (1984 dollars)* -~ - 244,585

*'Calcu]ated'at an inflation rate of 10 percént per year.
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Fighre 3-19.' Site 24, proposed closure implementation period.
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bariun, and zinc are found at this site. Contamination appears

- to be restricted to the upper 3 feet of the soil profile. The

area of contamination is confined to an area of less than 1.5

acres, including the lagoon. Considered a hazardous waste site
and lagoon by RCRA definition, the site is believed to be situ-
ated over Pleistocene terrace materials. A generalized descrip-
tion of the site's geologic conditions is presented in Appendix
B. _ _

3.5.21.1 Assumptions
None. | |
3.5.21.2 Closure Considerations

To properly close the site, it will be necessary to develop
the existing lagoon into a hazardous waste landfill. The follow-
ing steps should be taken to close the site:

1. Construct diversion trenches around the contaminated
area to divert runoff from entering the area. The
trenches should drain to the existing creek just north
of the site.

2. Remove all dewatered, nonhazandous'debris to a sanitary
. landfill,

3. Analyze the standing water in the lagoon for contamina-

- tion. If contaminated, the liquid should be transported
to the PBA treatment facility for disposal. If the
liquid is judged safe for discharge, it can be pumped
into the small creek north of the lagoon.

4. Excavate the lagoon bottom sludge and side walls, and
stockpile this material. A minimum of 3 feet of overex-
" cavation is recommended. (Soil samples should be taken -
at this point to determine if all contaminated material
~has been removed from the 1mmed1ate vicinity of the
»1agoon ) :

5. Line the expanded lagoon site with an impermeable liner
: (24 inches of compacted clay). :

6. Place the excavated material in the lined lagoon.
Excavate the 3 feet of .contaminated soil found in the
contaminated area, and place in the lined basin. All
5011/s1udge material placed in the 1agoon should be
spread 1n thin 1ifts and compacted.

7. Place'a 24-inch impervious silty clay cover over the
lined area, and grade to promote runoff.

‘8.  Place 12- 1nches of nat1ve topso11 over the cover and
disturbed areas, and revegetate the site.

3-88



9. Set monument(s) and prepare a plot p1an to delineate the
location of the closed site.

The features of the closed site are shown on Sheet 18. A
cost estimate for implementation of the closure plan is presented
in Table 3-23. An implementation schedule is presented in Figure
3-20. ) .

3.5.21.3 Post-Closure Care

The site will require post-closure care and maintenance in
accordance with the standards applicable to hazardous waste land-
fills. ‘Since little or no settlement of the final cover is anti-
cipated, semiannual inspections for the first 3 years, followed
by annual inspections thereafter, appear adequate. Maintenance
would be scheduled in response to damage noted during the inspec- .
tions. A site inspection form is presented in Table 4-1.

The anticipated level of maintenance should be minimal. The
estimated annual post-closure care (maintenance) costs for this
site, exclusive of monitoring and inspection efforts, is approxi-
mately $3,000 (1984 dollars). Ground water monitoring is re-
quired. A ground water monitoring system and a monitoring plan
~have been implemented for this site.

3.5.21.4 Additional Investigations
None. .
3.5.22 Site 2, Webster Road Test Site

Site 2, the Webster Road test site, was used for testing DM,
CM, and manganese grenades from 1944 to 1948, During site recon-
naissance, a small pile of rusty grenade canisters and residue
was observed. The area had been recently graded, as evidenced by .
a disturbed area and crawler vehicle tracks. Thus, its original
. extent could not be determined. Previous investigations indi-
. cated that limited areas of contaminated soils were found at this
site. Sandy soils are exposed at the surface, A generalized
description of the site geology is presented in Appendix B.

3.5.22.1 Assumptions

None. - S~

3.5.22.2 Closure Considerations

Considering ‘the small size of Site-Z‘and the sandy nature of
“the surficial soils, it appears that the most effective means of
closure would be to remove waste materia]s-to-a secure landfill.

Closure of this site will requ1re the fo]]owing actions

1. Excavate the waste materials and contam1nated 50115 and
transport to a secure. site. :
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TABLE 3-23. SITE 27 COST ESTIMATE FOR THE IMPLEMENTATION
' OF PROPOSED CLOSURE .PLAN

' Unit ‘Total
Item ' Quantity Cost ($) Cost ($)
Excavation of Contam1nated ,

Material | 1,400 m3 4.07/m3 . 5,700
Low-Permeability Fill 9,780 n3 3.75/m3 36,675
Swale/Channel ‘ | - 1,630 m. 4.38/m' ..‘7,140
Revegetation - 13,940 m2 1.56/m2 21,750
Topsoil S 4,250 m3 3.75/m3 15,940
Sample Analysis 20 " 200.00 ea 4,000

Subtotal | 91,205
Engineering/Permit Fee 13,680
(15% of Subtotal) . -
Contingencies (20% of Subtotal) - - _18,240

Total (1982 dollars) - o 123,125

Total (1983 dollars)” - | ' 135,438

Total. (1984 dollars)™ | : | , 148,982

‘an =

* Calculated at -an inflation rate of 10 percent per year.
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Figure 3-20. Site 27, proposed

closure implementation schedule.
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P]ace Excavated Materlal into
Lined Lagoon

. Place Clay Cap and Topso1]
. Final Grading and Site Seed1ng

.. Set Monuments




2. Backfill and grade the disturbed areas.
3. Revegetate the disturbed areas.

Cost estimates for implementation of the recommended closure
plan are presented.-in Table 3-24. Site grading details and pro-
posed excavation limits are shown on Sheet 12. A proposed imple-
mentation schedule is presented as Figure 3-21.

3.5.22.3 Post-Closure Care

Since no hazardous waste will remain at the site after clo-
sure, only minimal care will be required. Ground water monitor-
ing will not be required. The site should be inspected periodi-
cally to assure that it is properly revegetated. Winter or storm
damage noted during inspections should be repaired.

3.5.22.4 Additional Investigations

Prior to backfilling the excavation and regrading the site,
several soil samples should be taken for chemical analysis to
determine if all contaminated soil -has been removed.

3.5.23 Site 4a, 504th Street Burning Ground

Site 4a, the abandoned 504th Street burning ground, was used
for burning explosives and other munitions-related wastes. Al-
though previous investigations identified a number of contami-
nants present in the subsoil, such occurrences appeared to be
- sporadic, rather than pervasive across the 4-acre site. For
instance, 92 bores were made for the purpose of obtaining soil
samples for chemical analysis with the following results:

e Anomalous concentrations of arsen1c were found 1n one
bore,

e Anomalous concentrat1ons of barium were found in three
- bores. : -

e Anomalous concentrations of lead were found 1n only four
bores.

e Anomalous concentrat1ons of mercury were found in 19

e Isomers of DDT were found in varying concentrations
throughout the site' s subsoils.

During site reconnaissance, it was noted that the site has
not become revegetated. However, portions of the site appeared
to have been recently graded. It was thus difficult to ascertain
the actual condition and/or extent of distressed vegetat1on. A
general description of the site's subsurface conditions is pre-
sented in Appendix B. : - :
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TABLE 3-24. SITE 2 COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

_ Item : _ | Quantity
Clearing/Grubbing 2,430 m?
Excavation of Contaminated . 13,290 m3
Material :
Low-Permeability Fill 12,690 m3
Berms/Levees _ - 38 md
Revegetation ' o " 2,430 m2
Topsoil . | 740 m3
Subtotal |

Engineering Permit Fee
(15% of Subtotal)

Contingencies (20% of Subtotal)
Total (1982 dollars) |
Total (1983 dollars)®
Tota]_(1§84 do]1§rs)*

Unit

Cost $

0.27/m?2
3.25/m3

3.00/m3
5.00/m3
1.25/m2
3.00/m3

Total

Cost ($

655
43,195

38,070
190
3,040
2,220
87;370'
13,105

17,475
117,950

129,745
142,720

* Calculated at an inflation rate of 10 percent per year.
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~Figure 3-21. Site 2, proposed clbsure implementation schedule.
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3.5.23. 1 Assumptions

The recommended closure scenario is based on the f0110w1ng

- assumptions:

The contaminated soils are hazardous wastes.’

The site is underlain by soils with a high cation ex-
change capacity which effectively adsorbs the observed
levels of heavy metal contamination; thus, it is suitable
to close the site in situ from a hydrogeolog1c stand-
point.

Ground water (including perched zones) is deeper than the
heavy metal contamination, thus reducing the potent1a1
for contaminant migration.

Heavy metal concentrations do not drastically increase
below the depth of exploration of the previous 1nvest1ga-
tions.

3.5.23.2 Closure Considerations

- Based on our understanding of Site 4a's conditions and the-

1.

2.

.delineated assumptions, it is recommended that the site be closed
in situ,

Closure of Site 4a will involve the following actions:

Construct temporary SRB's to prevent siltation during
site closure.

Install perimeter ditch along the southeast boundary of
the site to prevent run-on and to intercept runoff. The
ditch should be routed through the SRB.

Remove the sparse vegetation found on site. This activ-.
ity should be undertaken in a manner that will minimize
disturbance of the site's exposed soils. This vegeta-
tion should be piled at a central location on-the site
and burned.

Gmade the site proper]y.

Place an impervious surface cover of native silty clay,
and compact properly to minimize infiltration., It
should be graded to promote runoff, as shown on Sheet
21. . (Note: The ashes remaining from burning the vege-
tation should be spread into a layer approximately 6
inches thick and compacted prior to placement of the .
cover to prevent excess1ve sett]ement and resultant dam-
age to ‘the cover.) :

‘mCover d1sturbed area with topso11 and revegetate theA

site.
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7. Delineate the site in the field by means of permanent
monuments. Prepare a plot p1an, and enter into the
registry of deeds. -

8. Test the contents of the SRB, and remove wastes to a
secure landfill if they prove to be hazardous. The SRB
should be left in place until vegetat1on has been fully
reestab11shed

The features of the proposed closure plan are shown on Sheet
19. Closure cost estimates are presented in Table 3-25, and a
proposed implementation schedule is shown in Figure 3-22.

3.5.23.3 Post-Closure Care

Since hazardous material will remain at the site after clo- . -
sure, post-closure care will be governed by the standards appli-
cable to land disposal sites. Ground water monitoring will be
required; however, development of a ground water monitoring plan .
is beyond the scope of this study. 1Its development should pro-
ceed directly from completion of the recommended design-level
investigations.

Other aspects of post-closure care should be minimal
throughout the closure period once revegetation is successful.
Inspections should be conducted annually for 3. years,_and
biannually thereafter. Maintenance should be scheduled in re-

"sponse to observed damage to the cover, vegetation distress, or:

other factors. A site inspection form is presented in Table 4-1,

The estimated annual ‘post-closure care (maintenance) costs

“for this site, exclusive of monitoring and inspection efforts, is

approximately $6,000 (1984 dollars).
3.5.23.4 - Additional Investigations

The uncertainties described under the assumptions need to be
resolved prior to final design. Investigations should be com-
pleted to delineate the extent of contamination and the site's
relevant subsurface and hydrogeologic conditions.

'3.5.24 Site 12, 01d Mustard Dump Site

The old mustard dump 'site is located southeast of the bomb-
ing mat near the Arkansas River., The actual extent of the con-
taminated area is unclear. One-area is approximately 150 feet
long and 50 feet wide, and exhibits contamination resulting from

‘the disposal of munitions. Other trenches exist in this area,

but whether or not they were ever used as disposal sites is

' -unknown. After World War II, captured munitions were burned in
this area. . ‘ - Co - .

During site- reConna1ssance, several 1ocations'eXh1b1t1hg'

"dead" spots and/or rusted drums, mun1t1ons caswngs, and other
debris were observed .
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TABLE 3-25.

SITE 4A COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

Item

Clear and Grubbing:

Ordinary Fill

Low-Permeability Fill

Berms/Levees

Swale/Channel

Revegetation

Topsoil

. Subtotal

Eng1neer1ng/Perm1t Fee

(15% of Subtotal)

Total

Total

Total

(1982 dollars)
(1983 dollars)™
(1984 dollars)”

'guantitx
69,600

21,300
42,300
70

570
69,600
21,300

'Cont1ngenc1es (20% of Subtotal)

m2
3

m

unit

- Cost $$)l

0.23/m?
3.00/m3
3.00/m3
4.25/m3

 2.98/m

1.06/m?
2.55/m3

Total

'-_Cost $

116,010
63,900
126,900
300
1,700
73,775

54,315

336,900

- 50,535

67,380
454,815
500,295

550,325

i .-l' -l

* Ca1culatedwat an'inf]ation‘rate of 10 percent per year. -
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Figufé 3-22.. Site 4a, propoéed closure implementation schedule.
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Site 12 is located adjacent to the Arkansas River. Con-
siderable portions of the site 1ie. in the river's floodplain
and/or below PBA's 100-year flood level (elevation. 226 feet).
The waste material remaining at the site has likely been sub-
jected to repeated inundation and/or saturation since placement
began in the early 1940's. A genera11zed description of the
site's geologic conditions is given in Appendix B. :

3.5.24.1 Assumptions

The recommended closure plan is based on the following
assumptions: :

¢ The site is not a hazardous waste facility, assum1ng ‘that
surficial debris is cleaned up.

e The soil at this site possesses a high cat1on exchange
capac1ty which effectively adsorbs the observed heavy
metal- contam1nat1on.

3.5.24.2 C]osureVCons1derations

ClOsure of Site 12 will involve the following actions:

1. Clean up surficial debris and d1spose in a sanitary or

secure landfill, as appropr1ate. Any munitions found -
should be 1ncinerated :

2. _Backfill trenches and,other excavations with native
soil.

3. Spread topsoil, grade to match the natural contours, and
revegetate. the site.

The features of the-proposed closure plan are shown on.Sheet - -

5, and estimated closure costs are shown in Table 3-26. An im-
plementation schedule is presented in Figure 3-23,

3.5.24.3. Post-ClosurevCare'
: 'Since no hazardous materials will remain after closure,
ground water monitoring and post-closure care will not be re-

- quired. The site should be 1nspected per1od1ca11y to assure that
revegetat1on is successfuT‘

3.5.24.4 Additional Investigations
'Pr1or to final design of the closure plan, add1t1ona1 1nves-

tigations should be completed to confirm the assumpt1ons upon
which the closure: p]an is based. : . :



TABLE 3-26. SITE 12 COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED GLOSURE PLAN

Total

Total (1984 dollars)”

 item R _ ' Quantity »Cogziz$)-_ Cost ($)
Clear and Grubbing. R 10,120 m% - " 0.34/m? 3,440
Low-Permeability Fill 6,510 m3 3.75/m3 24,415
~ Revegetation SR 10,120 m? 1,56/m® 15,785
Topsoil - | 3,000 m3  3.75/m3 11,250
Subtotal | 54,890
Engineering/Permit Fee
(15% of Subtotal) ‘ 8,235
Contingencies (20% of Subtoﬁg]) 10,980
Total (1982 dollars) 74,105
Total (1983 dollars)™ ', 81,515
89,665

* Calculated at an inflation rate of 10 percent:peh'year.

3-100



T0T-¢ .

- Figure 3-23;"Site'12, proposed closure implementation schedule. .
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3.5.25 Site 13a, McCoy Road Burning Site

The abandoned McCoy Road burning site is approximately 12
acres in extent. The site has become partially revegetated since .
its use was discontinued, although a number of dead spots and
areas with- distressed vegetation were noted during the site re-
connaissance. Ashes were observed in some of these dead spots.
Generally, however, substantial quantities of waste material were

"not observed at this site. Previous investigations found minor

heavy metal (lead and zinc) and DDT contamination at the site. A
genera11zed description of the site's’ geo]og1c conditions is
given in Appendix B.

3.5.25.1 Assumptions

The recommended closure plan is based on two assumptions:

e The contaminated soils remaining at the site pose no -
unusual environmental dangers.

¢ The site is not a hazardous waste‘facility.'

3J.5.25.2 Closure Considerations

Closure of this site wi]i.idvolre the fo]lowihg.actions:
1.. Construdt temporary SRB's around the site periphery.
2. Grub the site and burn the vegetation.

3. Grade the site and p1ace compacted fill to enhance run-
off. . v

4. Place an 1mperv1ous cover of native silty clay over the
entire contaminated area. .

Sf.'spread topsoil over disturbed.areas and revegetate.

6. Set monument (s) and prepare a plot plan to‘delineate the

- closed site. (Although not a requ1rement the delinea-
tion of the site in this manner is recommended )

The closure plan is portrayed on. Sheet 20. Cost estimétes
for its implementation are presented in Table 3<27, and a pro-

_posed 1mp1ementat1on schedu]e is presented in F1gure 3 24

3.5.25.3 -Post-Closure Care

During the closure period, the site should be inspected
annually for 3 years, and biannually thereafter. Maintenance g
should be scheduled in . response to damage or-erosion noted during

"the-inspections. ~An inspection form is presented in Table 4-1.

The estimated annual post-closure care (maintenance) costs for

this site, exclusive. of monitoring and inspection efforts, is
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TABLE”3-27. SITE 13A COST ESTIMATE FOR THE IMPLEMENTATION
: OF PROPOSED CLOSURE PLAN. '

Unit Total

Item .' | Quantity Cost £$) f'_Cost:($)i_"
Clearing/Grubbing. . o s1,400m2 o o0.23/m? 11,820
Ordinary Fill ° 26,990 m3 2;55/m3-:"68,825
Low-Permeability Fill 31,120 m3 ‘2.55/m3 79,355
Berms/Levees - 240 n3 4.25/m3 . 1,020
Revegetation | 51,400 m®  1.06/m® 54,480
Topsoil B 15,560 m3 2.55/m3 39,680

Subtotal - - | 255,180
"Engineering/Permit Fee | : | _ | 38,275
- (15% of Subtotal) ‘ L - _ .
Contingencies (20% of Subtotal) . 51,035
Total (1982 dollars) = - a : - ”344;49Q
Total (1983 dollars)® - . 378,940 -
Total (1984 dollars)” . . 416,835

* Calculated at an inflation rate of 10 percent per- year..
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approxfmately $4,000 (1984 do]lars) Ground water monitoring is

not required at this site.
3.5.25, 4. Add1t1ona1 Investigations

The. assumpt1on that this s1te is a nonhazardous waste facil-

ity should be verified.

3.5.26 Site 16a, White Phosphorus Setting Pond and Landfill

The white phosphorus settling pond, now abandoned, was con-
structed as a flow=through basin receiving phosphorus-laden
wastewaters from production areas. 1Its use terminated in 1978,
and it has subsequently been covered over with soil and rock
material. Unknown quantities of highly reactive phosphorus are
suspected to remain at the site. Observations of strong. chemical:
reactions were made during drilling and sampling operations asso-

" ciated with previous investigations, and spontaneous fires have

reportedly occurred at the site.

A small stream.f]ows along the edge of the site. The ground

- water table is probably relatively shallow.

Some heavy metal contamination was detected at the site dur-
ing previous investigations. Mercury and lead were found in

" anomalous concentrations. The site's subsurface and hydrogeo-
'-1og1c cond1t1ons have not. been investigated.

The'rjsks associated w1th this site include:

] ) lThe strong exothermic characteristics of the waste when
exposed to the atmosphere (i.e., the potential for fires
and the possibility of violent chemical reactions).

o _The-potentia1 for phosphine (toxic gas)-generation.;

K The potent1a1 for heavy meta] m1grat1on (a]though con--
: ’s1dered m1nor)

This site poses some un1que problems to- 1mp1ement1ng a clo-
sure plan. The proposed scenario reflects the characteristics of
the site and the degree of security afforded- by 1ts location in a
1arge U.S. Government 1nsta11at1on.

3.5.26.1 Assumpt1ons'
The closure plan is based on the assUmpt1on that the violent

reactions that could result from exposure of white phosphorus to
oxygen represent the maJor threat posed by this site.
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3.5.26.2 Closure Considerations
Closure of this site will 1nvelve the fo]]owiﬁg actions:

1. Channelize the small stream to prevent future erosion
into areas potentially containing white phosphorus.

2. ROugh;grade the area by placement and compaction of
fi1l. No excavation will be perm1tted during site grad-
ing operat1ons.

3. Place an impervious cover comprised of natural silty
clay over the area; cover all disturbed areas with top-
soil and revegetate, :

4. Set monument(s) and prepare a plot plan to delineate the
closed site. . Fence -the entire area and post warning
signs. ' ' ‘

This closure plan should minimize risks to personnel during clo-
sure operations, and phosphine gas should not accumu]ate around
the site due to w1nd dispersal.

The features of the closed site are shown on Sheet 5, and

. closure cost estimates are shown in Table 3-28. An implementa-

tion schedule is presented in Figure 3-25,
3.5.26.3 Post-Closure Care |
Since hazardous material will remain after c1osufe, a bost-

closure plan and ground water monitoring will be required. The
site should be inspected quarterly during the first 3 years after

- ¢closure, and biannually thereafter. Maintenance should be

scheduled-in response to observed damage to the final cover. A
site inspect1on form is - presented in Table 4-1.

' In view of the nature of the .wastes remaining at the s1te,‘
particular attention should be given to the condition of the
vegetation, particularly during the traditionally dry seasons.

Distressed vegetation could indicate that exothermic reactions
~are occurring at depth. During the post-closure period, it is

recommended that a firebreak be maintained about the perimeter
fence. The estimated annual post-closure care (maintenance)
costs for this site, exclusive of monitoring and 1nspect1on
efforts, is approx1mate1y $7,000 (1984 dollars)

3.5. 26 4. Add1tiona1 Invest1gat1ons

.None., -
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TABLE 3-28. SITE 16A COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

Unit Total

Item . Quantity - . Cost (§)  Cost (§)
Clearing/Grubbing 4,050 m? _' 0.34/m® 1,380
Excavation -~ 9omd® - 3.3/md 280
Ordinary Fill o 760 m3 3.75/m3 2,850

Low-Permeability Fill 1,300 m3 3.75/m3 4,875
Swa1e/Cﬁanne1 o | ) - ‘70_ﬁ : : 4,38/m . - 310
Fencing . l‘ | 180 mi_ - 50.00/m 9,000
Revegetation | | 4,050 m®  1.56/m? 6,320
Topsoil , 50 3 3.75/n3 © _2,440
Subtotal = | . .o21,455
Engineefing/Pérmit’Fee' s , . | - 4,120
(15% of Subtotal) - ' : ) < o
" Contingencies (20% of Subtotal) 5,490
 Total (1982 dollars) - | . 37,065
Total (1983 dollars)® S 40,770
_Total (1984 dollars)* o aa,8s0

* Calcu]dtedmatvan,infiation réte of 10 percent per year.
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‘Figure 3-25. Site 16a, propoéed closure implementation schedule.
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3.5.27 zite 20b, White Phosphorus S1a§ Burning and Disposal -
rea : ) : _

Site 20b is a relatively small area formerly used as a white
phosphorus slag burning and disposal area. - The site is littered .
with rusted 50-gallon drums, wooden pallets, and other debris.
The site is located adjacent to Site 20a, but: at a higher eleva-
tion. The soil stratigraphy in this area should be similar to
that of Site 20a (see .Appendix B).. Soil -sample analyses indicate.
significant lead concentrations in the area.  This site will
require a closure/post-closure plan.

l3 5.27.1 Assumptions

It is assumed that the contam1nated soil remaining. at the
site is a hazardous waste. e o

3. 5 27 .2 Closure Considerat1ons
VC]osure of this s1te witl invo]ve the. following . act1ons

1. Remove all surface debris, and dispose of nonhazardous'
" material in an approved sanitary landfill. Any hazard-
ous materials should be disposed of in PBA's incinerator:
or in a secure landfill, ‘ :

2. Take measures to eliminate surface water percolation
through contaminated areas into the ground water. (Con-
struct diversion trenches with impermeable liners to
divert rainfall ruhoff from entering the area.

3. Place an impervious 24-inch silty clay cover over the
entire area, and grade the site to promote runoff.

4. Place topsoil on the site and'revegetate the area._'

5. Set monument(s) to de]ineate the boundaries of the
closed site. .

The features of the closed s1te are.shown on Sheet 21. The
cost estimate for closure is presented in Table 3-29., An imple-
mentation schedu]e for the closure plan is presented in Figure
3-26.

3.5.27.3 Post-Closure Care

Post-closure care. and ground water monitoring will be re-
quired. Major post-closure care requirements will include peri-
odic inspection of the final cover and the diversion trenches for
erosion problems.  Semiannual inspections for the first 3 years,
and annual inspections thereafter, should be sufficient,  Such’
problems. as damage to the clay cap or water standing in depressed
areas should be repaired as necessary. The éstimated annual

. post-closure care (maintenance) cost for this site, exclusive of

©3-109



TABLE 3-29. SITE 208 COST ESTIMATE FOR THE IMPLEMENTATION
C ' OF PROPOSED CLOSURE PLAN

. o ~ Unit Total.
- ltem | - Quantity Cost ($) Cost ($)
Low-Permeability Fill 10,510 m3 - 3.75/m3 39,415
Swale/Channel - 220w 4.38/m3. - 5,345
Topseil | | 4,960 m3 3.75/m3 18,600
Revegetation 16,260 m% 1.56/m? 25,365
subtotal = | - - . 88,725
Engjneering/PermitlFee ' ; : . o o ‘ 7 B - 13,310
(15% of Subtotal) A : o B .
Contingencies (20% of Subtotal) - 17,745
Total (1982 dollars) A } L 119,780
Total (1983 dollars)” o | o 131,760

Total (1984 doliars)” | ' 184,935

* Calculated atran'inflation rate of 10 percent per year.
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mon1tor1ng and 1nspect1on efforts, is approximately $1,500 (1984
dollars).

3.5.27.4 Additional Investigations

Prior to final design of the closure plan for this s1te, the
assumption that the contaminated soil is a hazardous waste should
be confirmed. 1If this material is not hazardous, the closure
plan should be reevaluated. : - :

3.5.28 Site 29, Solid Waste Arkla Site

Site 29, also referred to as the Arkla site, consists of
approximately 40 acres of partially cleared land which formerly
contained a chlorine production facility. The buildings, tanks,
and other production equipment have been removed. Approximately .
one-half of the site is covered with small scrub pines. The
remainder of the site is cleared, with little or no vegetation
covering the areas where structures have been razed. Soil sample
analyses indicate anomalous levels of arsenic, lead, and mercury.
This site requires a closure/post-closure plan,

3.5.28.1 Assumptions
- The recommended closure plan is based on two assumptions:

) Dlsturbance of an area this size would resu]t in signifi-
ant environmental impairment.

e The potential for heavy metal migration is re1ated pr1-
marily to erosion.

3.5.28.2 Closure Cons1derat1ons
Because of its extensive acreage and widespread contam1na-
tion, closure of this site does not lend itself to an economical
standard approach The following. steps ‘should be taken to close -
the site in the most. cost effect1ve fashion: :
1. Establish d1vers1on trenches to divert runoff
2. Develop trenches as drainage swales (similar to diver-
sion trenches) across the site to expedite runoff and
- reduce erosion, "These swales will dump into a storm .
water reservoir.
3. Construct a storm water reservoir to retain'runoff

4, Place topso11 over all barren areas and revegetate the
' site.

5. Deve1op a ground water mon1tor1ng plan.

6. Set monument(s) and prepare a p1ot p]an to de11neate the
: .1ocation of the closed:site. _
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The reservoir will be monitored periodically, and the waste-
water transported to the PBA treatment facility or discharged
directly, according to its characteristics. Retention basin
monitoring parameters will need to be developed. along with the
ground water monitoring plan. Development of such a monitoring
plan is beyond the scope of this study.

The features of the closed site are shown on Sheet 22. A
cost estimate for implementation of the closure plan is presented
in Table 3-30. An implementation schedule is shown in Figure
3-27.

3.5.28.3 Post-Closure Care

The site will require post-closure care and ground water
monitoring. The site will require close monitoring to determine
the fate of storm water collected on the site. In addition, nor-
mal levels of maintenance are anticipated. The estimated annual
post-closure care (maintenance) costs for this site, exclusive of
monitoring and inspection efforts, is approximately $3,000 (1984
dollars). ' :

3.5.28.4 Additional Investigations
None.
3.5.29 Site 29a, Salt Pile

Site 29a consists of a salt pile associated with a former
chlorine production plant., The pile has a volume of approxi-
mately 100 cubic yards, and has been spray-covered with asphalt.
Analysis of the pile revealed low concentrations of cadmium,
chromium,-]ead, and silver. Under RCRA regulations, the waste
pile is not considered hazardous. State hazardous waste regula-
tions will require d1sposa1 of the waste in a hazardous waste
landfill,

3.5.29.1 Assumptions'

It is assumed that.this site is.unsuitabletfor in situ clo-
sure due to the soluble nature of the rock salt and the presence
of large volumes of highly contaminated soil.

- 3.5.29.2 Closure Corisiderations
& ' " ‘ : -
' Closure of this site will involve the following actions:
l. Remove all waste material to a hazardous-waste landfill

2. Analyze all soil within 25 feet of the per1meter of the
: pile, and remove any contaminated soil.

3. Grade. the area to match ex1st1ng contours, and - revege-
“tate the s1te.
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TABLE 3-30. SITE 29 COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

Item

- Excavation of Contam1nated '

Mater1a1
Swale/Channel
Sand

Gravel

' Clay Liner, On-Site

36-mi1 Reinforced Hypalon:

Sheeting
Topsdil'

Revegetation |

"Sample Anélysis-

Leachate Sump-and.Piping
Subtotal

Engineering/Permit Fee.
(15% of Subtotal).

Total (1982 dollars) .
Total (1983 dollars)”™
 Total (1984 dollars)™

Quantity

5,150

7,750

940
625
1,250

2,000 m

4,é50
9,890
20
,fi

-Contingencies (20% of SUbtdtél)-

Total

Unit
Cost ($) Cost (%)
3.25/m3 16,740
3.50/m 27,125
8.50/m3 7,990
'8.00/m3 5,000
5.00/m3 6,250
5.95 m& 11,900
3.00/m3 12,750
1.25/m2 12,365
200 ea 4,000
750 ea 750
104,870
15,730
20,975
141,575
155,735
171,305 -

* Ca]éU]ated at an inflation rate of 10 percent per year.
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Figure 3‘27', Site 29, proposed closure implementation séhedule.
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The features of the closed site are shown on Sheet 22. Cost
estimates for removal of the salt. pile are shown in Table 3-31.
Once a suitable repository for this material is available, clo-
sure can be effected within a period of 1 month..

3.5.29.3 Post-Closure Care

Post- closure care and mon1tor1ng are not required, since no
hazardous material will remain after closure.

3.5.29.4 Additional Investigations

None,

3.5.30 Site 3la, Product Assurance Test Range (Goat Shed)

The abandoned product'assurance test range (goat shed) was
previously used for testing smoke grenades. Only small quanti-
ties of waste material are found at the site. Minor heavy metal
and DDT contamination was found at this site during previous
investigations.

3.5.30.1 Assumptions

No hazardous materials will remain after closure.

'3.5.30.2 Closure Considerations

Closure of this site will involve the following actions:

1. Remove surficial waste and sludge materials..

2. Install an 1mpervious cover, sloped to promote runoff,
over the entire contaminated area.

3. Install a perimeter ditch to intercept run-on.
4, ‘Revegetate'the site.
!5. Set monument(s) to delineate the site's location.

Estimated costs for implementing this closure plan are pre-

: sented in Table 3-32, and a proposed implementation schedule is.

shown in Figure 3-28. A grading plan for Site 31la is shown on

Sheet 8.

3.5.30. 3 Post*C]osure Care

S1nce no hazardous waste will remain at the site and since
soil contamination.is minimal, ground water monitoring will not
be required. - During c¢losure, periodic inspections of the facil- =
ity and maintenance, as warranted, will be required. Inspections
should be conducted annually for 3 years, and biannually. there-

‘ after. An 1nspect1on form is- presented in’ Tab1e 4-1.
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TABLE 3-31. SITE 29A COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN '

: : | | : ' Unit Total
Item Quantity Cost ($) . Cost ($)
Exc;vation of Contaminated | ' o _ .
Material | -~ wsomd o 4u07/md 610
Revegetation " 4,050 m? 1.56/m2 6,320
~ Topsoil o 1,230 m3 3.75/m®  _4,615
Subtotal . | | 11,545
Engineering/Permit Fee B ' 1,730
(15% of Subtotal) | . .
Contingencies (20%'of Subtotal) | - ' , 2,310
Total (1982 dollars) 15,585
‘Total (1983 dollars)” : . 17,145 .
Total (1984 dollars)” | 18,860

* Calculated at an inflation rate of 10 percent per year.
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TABLE 3-32, SITE 31A COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

: ’ Unit "~ Total

Item ' guantifz - Cost ($) . Cost (%
Ordinary Fill © 3,580m3  3.75/m3 13,425
Low-Permeability Fill | 5,660 m3 3.76/m3 21,225
Swale/Channel _ 450 m ‘ 4.38/m 1,970
Revegetation - 9,100 m? 1.56/m? 14,195
Topsoil o 2,830 m3 . 3.75/m® 10,615
Subtotal | | | . 61,430
Engineering/Permit Fee ' 9,215
(15% of Subtotal) |
Contingencies (20% of Subtotal) . 12,285
 Total (1982 dollars) 82,930
Total (1983 dollars)” | | | 91,225
Total (1984 dollars)™ . ' 100,345

* Calculated at anﬂinf1ﬁtion rate of 10 percent per year.
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Figure 3-28. Site 31la, proposed closure implementation schequ]e;
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3.5.30.4 Additional Investigations

None. .
3.5.31 Site 34, NCTR Equalization Pond

The NCTR equalization pond is located at the northern end of
PBA. This l.5-acre lagoon contains some fluid (probably the
result of rainfall) and an unknown quantity of sludge. Use of
this facility was discontinued in June 1980. ' Analysis of the
fluid and sludge indicate that these materials are not hazardous.
A genera]ized description of the site's geologic conditions is
given in Appendix B.

3.5.31.1 Assumptions
None.
J.5.31.2 Closure Considerations

Closure of the NCTR equalization pond will involve the fol-
lowing actions: _

1. Demolish (or salvage) and remove the anéi]1ary struc-
tures (pump house and piping).

2. - Pldg the influent and effluent pipes with cement grout.

3. Remove the standing fluids to PBA's water treatment
plant.

4. Regrade the site either by pushing the earthen dikes
inward to. cover .the sludge, or by breaching the lower-
‘most dike, regrading the lagoon bottom to prevent pond-
ing, followed by placement and compaction of a minimum
of cover,

5. Revegetate disturbed areas of the site.

Estimated costs for implementing the proposed closure plan
are presented in Table 3-33, and an implementation schedule is
given in Figure 3-29. The major elements of site closure are
shown on Sheet 12. ' :

3.5.31.3 Post-ciosure Care

Post-closure care requirements will be minimal, since no

. hazardous material will remain at the site. Inspect1on should be

conducted annually for 3 years, and maintenance of the drainage
and cover provided as warranted An inspection form is presented

in Table 4-1.
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" TABLE 3-33.' SITE 34 COST ESTIMATE FOR THE IMPLEMENTATION

OF PROPOSED CLOSURE PLAN

Item | | Quantity | C0321t$
~Clearing/Grubbing - ' 2,020 m2 0.34/|ﬁ2
Earth Movement/Gradfng of
Contaminated Material 1,090 m3 _ 4.09/m3
Ordinary Fill ' 3,170 m3 3.75/m3
Revegetation "v : 6,070 m?2 f.56/m2.
Topsoil - 1,830 ;3  3.75/m3
Subtotal i o

Engineering/Permit'Fee
(15% of Subtotal)

‘Contingencies (20% of Subtotal)

Total (1982 dollars)
Total (1983 dollars)”
Total (1984 dollars)” :

- Total

-Cost ($)

685

4,435
11,890
9,470
6,860
33,340
5,000

6,670
45,010
49,510
54,460

* Calculated at ah-inflation rate of 10 percent per year.
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Figure-3-29. Site 34, proposed closure imp]ementation schedule.
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3.5.31.4 Additional Investigations

It is not anticipated that additional 1nvestigat1ons of the
NCTR equalization pond will be necessary to permit final design
and implementation of the recommended closure plan.

3.5.31.5 Alternative Site Use

The NCTR.equalization pond could potentially be used as a
repository for waste materials and/or contaminated soils from
other sites. A number of the 31 sites addressed in this report
are unsuitable for in situ closure or small enough, so that
removal of their wastes/contaminated soils is more feasible than
in situ closure. From an environmental standpoint, it is advan-
tageous to minimize the number of sites containing hazardous
wastes after closure. Presently, there is no suitable facility
available for depos1t of these waste materials and contam1nated
soils.

It is possible that Site 34 could be adapted to serve such a
purpose.by improving the pond liner and installing a ground water
monitoring system. The proposed closure plan would need substan-
tial revisions, and additional post-closure care would be re-
quired. If such action is deemed appropriate, a subsurface
investigation should be completed to delineate the site's hydro-
geologic conditions. In the event that such action is deemed
feasible, the lagoon liner and the site's final cover should be
upgraded to meet Arkansas standards for hazardous waste land-

fills.

3.5.32 Site 38, Impregnite Sludge Lagoon

The impregnite sludge lagoon contains impregnite mix and
chloroethylene solvent Stripper. This impoundment is approxi-
mately 30 feet square, 15 feet deep, and unlined. The sludge is:
not hazardous. At the time of our site visit, the surface of the
sludge was relatively firm and exhibited dess1cat1on cracks in
spite of recent rains. The condition of the sludge at depth is
unknown. The lagoon is suspected to contain approximately 300
cubic yards of sludge. The site's subsurface and ground water
conditions have not been investigated. However, based on infor-
mation from the surrounding area, a generalized geologic descrip-
tion has been prepared, and is presented in Appendix B.

3.5.32.1 Assumptions
The major assumption inherent in this closure plan is that

the impregnite sludge has adequate strength to support the recom-
mended cover materials.
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3.5.32.2 Ciosure Considerations

Closure of this nonhazardous facility will involve the fol-
lowing actions: '

1. Place and compact soil material, crowned to promote run-
off, over the impoundment. The cover should be a mini- "
mum of 2 feet thick, and extend beyond the top of the
existing dikes.

2. Cover the site with topsoil and revegetate.

The features of the closed site are shown on Sheet 12, and
implementation costs are presented in Table 3-34. A closure
schedule is presented in Figure 3-30. ‘

3.5.32.3 Post-Closure Care

Since no hazardous material will remain after closure (the
site is nonhazardous), ground water monitoring and a post-closure
plan are not required by RCRA. However, it is recommended that
the site be inspected periodically -and maintenance provided as
warranted to repair damage to the cover and/or revegetation. A
site inspection form is presented in Table 4-1. . Annual. inspec-
tions for 3 years, and biannual inspections thereafter, should be
adequate.

"Although not required, it is recommended that a plot plan be
prepared and recorded to provide a permanent record of the site's
location.. Its presence would impact future use of the land.

3.5.32.4 Additional Investigations
The actual deﬁth and strength characteristics of the sludge
should be determined to permit assessment of its capacity to

support the cover material. If the sludge is unstable, it may
need to be mixed with soil or stabilized by some other method.
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TABLE 3-34. SITE 38 COST ESTIMATE FOR THE IMPLEMENTATION
OF PROPOSED CLOSURE PLAN

Unit Total

[tem : Quantity Cost (%) Cost ($

Ordinary Fill - 80 m3 3.75/m3 300

Revegetation | 150 m? 1.56/m? 235

Topsoil 50 m3 3.75/m3 ;122

Subtotél 725

Engiﬁeering/PeFmit Fee. - 110
(15% of Subtotal)

Contingencies (20% of Subtotal) 145

‘Total (1982 dollars) 980

Total (1983 dollars)” 1,080

1,190

 Total (1984 dollars)”

. * Calculated at an inflation rate of 10 percent per year.
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Figufe‘3430. Site 38, proposéd closure impiementatibn_p]an.’
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SECTION 4
' PROCEDURES AND GENERAL CONSIDERATIONS

The closure scenarios presented in Section 3 often refer to

~a number of construction procedures, materials, and activities

associated with the conceptual closure and post-closure plans.
This section provides criteria for implementation of these plans
and/or elaborates upon the above-mentioned reference items. This
section is thus a necessary supplement to each of the conceptual
closure and post-closure plans previously presented.

4.1 INSPECTION AND CERTIFICATION OF SITE CLOSURE

RCRA mandates that completion of site closure be certified
by both the owner/operator of the site and an independent regis-
tered professional engineer. However, the COE has taken the
position that the District Engineer will sign the certification
in place of an independent registered professional engineer. The
basis. of the owner/operator's. certification is further discussed
in Section 4.6, Construction Control and Quality Assurance.

The District Engineer's certification is intended to assure
the EPA Regional Administrator that the site has been closed in
accordance with the approved closure plan., This certification is
not intended to guarantee the adequacy of the closure plan., It
need not be based on continuous inspection of closure operations
or on elaborate testing and analysis. Rather, it should be based
on periodic inspections and other efforts, as deemed necessary by .
the professional providing the certification.

~ There is no required format for certification, and consid-
ering the diversity of the sites and closure procedures required
for PBA, the inspection/testing protocol and format requirements
should be established on a site-specific basis.

4,2 MONUMENT PLACEMENT -AND PLOT PLAN

Hazardous waste facilities which are ¢1osed in situ will

need to be permanently located, and any restrictions regarding

their future use documented in the deed to the property and/or
the land use plan where they are located. Such restrictions
should address the nature of the wastes and environmental control
features constructed during closure, and should be designed to
prevent release or migration of the contained wastes during
future site use. ' : ST



Each site's location should be established relative to a
permanent monument or monuments, as determined by -a licensed
professional surveyor. The surveyor will then prepare a plot
plan and legal description of the closed site, and record such
with the Registrar of Deeds. The owner should incorporate any
restrictions regarding future use of the closed site (resulting
from the nature of the wastes that it contains) into the deed to
the property.

SCS recommends that the permanent monument(s) installed at
each site be constructed of steel-reinforced concrete or be cut
from a durable rock material such as granite. The monuments
should be a minimum of 4 feet long and 6 inches square in cross
section, and buried so as to protrude no more than 6 inches above
the ground. They should be engraved or provided with a durable,
noncorrosive, permanently affixed plaque. The plaque will docu-
ment the presence, dimensions, and nature of the facility, as
well as the position of the monument relative to the closed
facility.

Irregularly shaped sites should be provided with an addi-
tional demarcation in the form of an iron rod or pipe driven into
the ground analogous to property cornerpins. The location of all
monuments and pins should be shown on the plot plan. Further,
the location of the monument(s) should be established in terms of
latitude and longitude or some other widely used grid system to
permit ready identification of their Tocation in the future.

4.3 POST-CLOSURE INSPECTION AND CARE

A1l sites in which wastes remain after closure must be pro-

vided with post-closure care and maintenance. Thus, each of the

closure plans presented herein includes, as a portion of the
required post-closure plan, a description of the general types of
maintenance anticipated to be necessary to properly maintain the
recommended environmental control systems. The other portion of
the required plan is the monitoring plan. All hazardous waste
sites which are closed in situ will -require a monitoring plan.

It is understood that such plans are in the process of being

finalized by the COE, Fort Worth District, and will be appended
hereto.

There are two aspects of post-closure maintenance: site
inspection, and correction of deficiencies noted during the in-
spections. The individual who inspects each site should utilize
a standardized format to record his observations. He should
carefully survey the site to determine its general condition, and
pay particular. attention to those environmental control features

- specific to the site. Key elements include the integrity of the

final cover, the condition of run- on/runoff control features, and
the condition of the site's vegetation. Standardized reports
should be prepared during each inspection, and become part of the
permanent post- c]osure mon1tor1ng files.
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Three alternative recommendations can result from inspection
of a closed site. These are:

e No action and continuance of the normal inspection sche-
dule.

‘o Acceleration of the inspeciion schedule to provide more
frequent observation of suspected or potential problems.-

o Action to correct a deficiency.
If action is required, it should be 1mp1emented with the same

care in design and construction control as is used in site clo-
sure. Such action should be summar1zed in a formal report wh1ch

‘will then be placed in the site's file.

" The most common types of maintenance anticipated will in-

clude patching the cover (cap), revegetation, repair of storm

damage and erosion, and removal of sediment from ditches and
other hydraulic control structures., A site inspection form.cov-
ering routine items which need to be addressed during each in-
spection is presented in Table 4-1. It is expected that the
inspector will provide photographs, sketches, and other attach-
ments, as warranted, to clarify his remarks. Additionally, the
inspector should review the site's file, particularly with regard
to the previous inspection report(s), the ground water monitoring
data (both water level and chemical analyses), and reports of any
maintenance performed subsequent to the previous inspection,

4.4 SUBSURFACE EXPLORATION AND INSTRUMENTATION

Several of the conceptual closure plans presented herein are
subject to reconsideration pending completion of additional sub-
surface investigations. These investigations are intended to
more fully delineate the characteristics of the site's subsurface
environment, and to permit detailed evaluation of subsurface con- .

~taminant pathways. Such investigations will thus confirm the

viability of the proposed closure plans. They will need to be
conducted by qualified geotechnical professionals prior to final
design of:closUre actions.

Considering the limitations of the generalized types of sub-
surface information presently available, it is likely that the
investigations for many of the sites will need to be conducted in
at least two phases. Subsurface investigations are accompiished
by means of borings, test pits, geophysical methods, and soils _
laboratory investigations. In view of the apparent complexity of
the sursurface at PBA (as revealed by the generalized investiga-
tions conducted to date), strong emphasis should.be placed on a
direct means of investigation (e.g., borings and test pits). -
Further, it .is likely that numerous explorations will be required
to permit suitable assessment of a site's subsurface. For sev-
eral sites, it will be necessary to determine the stratigraphy,
ground water flow patterns (both horizontal and vertical), ground
water table f1uctuat1ons, and seasona] high ground water table.

4.3
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, Notes 1
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* Feature

Cover

' ~ Vegetation

Surfdce Wa

Controls

Sediment
Control

Sheet 1 of _2

TABLE74-1. POST-CLOSURE SITE INSPECTION FORM (SUGGESTED FORMAT)

Site ' Date - Inspector

Previous Status Current Status

: : - See Attachment
Item - DR S VA L M L LI No. -~ Comment

. Cracking.
Puncture , : ,
Erosion : - I
Settlement : :
Vehicle tracks
Ponding

Density , o
Appearance B ' '

ter Erosion

Sedimentation

Ponding

Structural lntegrlty '

Sediment accumulation o
Structural integrity S 0

- Shows ‘results of previous inspection for 'comparison.

2 - Indicates a potential problem and a need to monitor the situation carefully.

" 3 - Indicates a need for future maintenance.

4 - Indicates a need for immediate action, .
5 - Attach sketches and/or photos and descr1pt1ons of any current status item other than “OK“



A

' ' : Sheet 2 of _2 =

TABLE 4-1 (continued)

Ground Water Monitoring:

o Number of wells ; Date of last round of monitoring .

0 MWere significant variations in water quality detected? Yes! No

0 MWere significant variations in water level observed? Yes! No:

o Is monitoring scheduled concurrently with this inspection? Yes? No

o Are exposed portions of monitoring:wells disturbed or damaged? Yes1 No

| Subsurface Environmental Controls:

0 Are any subsurface environmental control features inherent in the’site closure plan? Yes No

If yes, attach site-specific inspection form and perform required inspections.
. Comments:
: Inspector B _ Approved
‘Aftachments4
1. Descr1pt1ons/sketch maps/photographs of any current status items not de519nated "0K",

2. Current ground water field monitorlng reports.'

3

Sqmmary of previous ground water mon1tor1ng reports of anomalous results detected.
4, Site-specific subterranean control feature report(s).

Notes: 1 - If yes, prepare description and‘attach.
~2 - If yes, attach field report for each well.




The hydrogeologic data presently available suggest that
shallow ground water flow at PBA is controlled by near horizontal

"to slightly dipping sandy zones separated by clayey layers. It

appears that perched water tables are common, although in some
instances, they may be a seasonal phenomenon. It will be impor-
tant to determine the degree of interconnection between the
water-bearing zones and their relative piezometric levels. This
can only be accomplished by means of piezometer or observation
well clusters to permit direct measurement of potentiometric
levels at a given location. It should be noted that these in-
struments, if suitably designed and constructed, can serve as
supplementary monitoring wells during post-closure monitoring.

Once a site's stratigraphy, the physical characteristics of
its subsurface materials, and its ground water flow patterns have
been sufficiently defined, it will be possible to assess the ac-
tual suitability of the conceptual closure plan proposed herein,
The key question to be resolved is whether or not the proposed
conceptual closure plan will effectively eliminate and/or seal
off the existing surface and subsurface contaminant pathways. If
the additional data indicate that this will not be the case, the
conceptual closure plan must be modified.

Data gathered from the recommended subsurface investigations
will provide the information needed to develop final design draw-
ings and- spec1fications for construction purposes. The types of
features that require specific cons1derat1on during final design
include:

e Subterranean structure design (i.e., drains, cutoff
walls, and excavations).

¢ Material specifications and sources.

e Borrow placement and compaction requirements.

-Any additional investigations which are required to define the

depth or extent of contamination at any of the 31 sites should be
coordinated with the geotechn1ca1 investigations to avoid dupli-
cation of effort.

4.5 BORROW CONSIDERATIONS

During {mplementation of the closure plans, substantial vol-
umes of borrow will be required. Materials that will be needed
in the: greatest quantity are: : -

¢ Common borrow - natural earth mater1a1 free of organics,

" large stones, and debris (for grading, embankment con-
struction, and backfill). -During final design, addi-
tional properties may be required for specific sites.
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. ,Imperv1ous material - natural clayey soil free of organ-
ics, large stones, and other debris (to be used in cover,
liner, and for dike/berm construction) that, when7p1aced
and compacted, will possess a permeability of 107" cm/sec
or less. ' '

e Topsoil - natural earth material suitable for spreading
in thin 1ifts and for supporting vegetation,

Other soil or aggregate materials which will be required in
lesser quantities include granular materials of various dimen-
sions for use as drains, bedding, and erosion protection.

Available subsurface information for PBA indicates that it
should be possible-&o obtain common borrow, impervious material,
and topsoil on site’ (see Appendix B). "It will be necessary to
conduct a borrow investigation to delineate areas where suitable
materials can be obtained, and to determine their characteristics
so that proper placement and compaction criteria can be estab-
lished. The on-site availability of granular soils for construc-
tion cannot be evaluated on the basis of the available data.

4.6 CONSTRUCTION CONTROL AND QUALITY ASSURANCE

Earthwork and other construction carried out during site
closure should be monitored by experienced inspectors to assure
compliance with the plans and specifications.. If anomalous or
unanticipated conditions are encountered, these should be evalu-
ated, and the closure design modified as appropriate.

A rigorous construction control and formal testing program
should be implemented to provide quality control and documenta-

“tion of compliance -with specifications. Proper construction of.

the environmental control features which isolate contaminants
from the environment is a critical factor that determines the
effectiveness of the closure plan.

4.7 SAFETY

It is necessary to deve]op and 1mp1ement a safety program to .

- ensure that personnel working in the field during closure and

post-closure operations will not be subjected to unacceptable
health and/or safety hazards. This program must also address the
issue of accident preventtion during all field activities.

4.7.1'Safety Program

In addition to addressing the nature of materials known to
be present at the subject sites, the safety program should con-
tain detailed descriptions of the following: _ :

e Safety organization.

' o ~Safety adm1n1strat1on.
" Safety - tra1n1ng.
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Hazard analysis.

Safe operating procedures.,
Safety equipment. :
Safety inspection procedures.
Safety standards and codes.
Shipping procedures.

Waste disposal procedures.
Emergency procedures.
Accident investigation,
Special safe operating procedures.
Physical safety.

Personnel decontamination.
Radiation assessment.

Snake bite response.

On-site water supplies.
On-site fire response.

Some of the above topics are covered in the contingency plan
(e.g., local hospitals and paramedic units, fire stations, etc.).
Others are also available from PBA.

Personnel should be fully trained and briefed for all poten-
tial hazards. Reference material, such as the U.S. Coast Guard
Chemical Hazards Response Information System (CHRIS), should be
utilized when unexpected hazardous conditions are encountered.
Depending upon the complexity of the material to be handled, one
or more training missions should be conducted by experienced per- .
sonnel to demonstrate safety. requirements, proper handling of
waste material, and recordkeeping procedures.

4.,7.2 - Safety Measures

Generally, the amount of safety measures to be used at PBA
will depend upon the degree of hazards present or associated with
site closure activities. 1[It is important for the site engineer
to determine which safety measures should be employed at a spe-
cific hazardous waste site. However, the following act1v1t1es
are forbidden during fieldwork at any site:

e Eating, drinking, or smoking.'

e Igniting or creating a flame.

s Working with hazardous waste w1thout proper protect1on to
ensure safe handling.

¢ Working without a partner nearby,

Because of the cost and efficiency.associated”with the
safety measures in conducting the fieldwork, the same measures

‘are not recommended for use at all sites. Depending upon.the -
~potential for explosion, personnel injury, or adverse health

~effects that may result during working, the sites are -tentatively.
.grouped into three areas: (A) extreme]y hazardous (B) hazard-

ous; and (C) potent1a11y hazardous...-

alg



Recommended measures for these areas are as follows:

Follow all safety procedures that were given in training
(A, B, C)

Keep a da11y record of t1me, date, and working. area (A,
B, C).

Place barricades, asfrequired, around the site where clo-
sure activities are in progress to prevent unauthorized
persons and vehicles from entering (A). .

Notify the site engineer immediately when a spill of haz-
ardous waste occurs from a leaking drum; leave the clean-
up for trained personnel (A, B, C).

Avoid skin or eye contact with hazardous waste or waste-
contaminated material:

EYE PROTECTION: Wear chemical goggles, safety glasses
with side shields, face shield with’
either chemical goggles or safety

- glasses, or full facepiece respirator

o ne
HAND PROTECTION: Wear gloves made of material that is
- highly resistant to the waste mate-
rial/solvents being handled (A, B, C).

PROTECTIVE Wear clothing made out of material

CLUTHING & resistant to waste material.
OVERSHOES solvents being used (A). No protec-

tive clothing is completely resistant
to all hazardous wastes. If possible,
choose clothing which can be disposed

-of after use. Always remove protec-
tive clothing after it has come 1nto
contact with the waste,

Avoid breathing vapors or airborne particles of waste

-~ emitting from the waste pile or during excavation (A,

B). If there is the possibility of toxic vapor in the
air, make sure that the area is well ventilated, or wear
a respirator.  Similarly, if contaminated dust is gener-

- ated in the working area, wear a respirator. (OSHA

safety standards require proper selection, fitting, and
maintenance of respirators, and training of all workers

" who may have to wear a respirator either as part of their

norma] ‘job or during an emergency )

Conduct work. in a manner that minimizes potential expo-
sure to. . hazardous -wastes: e1ther to yourse]f or to° other

 ,workers.(A, B, C).



e Collect air samples periodically during excavation, and
analyze for contaminants known to be present in the waste

(A).

o Decontaminate surfaces (e.g., tools, equipment, etc.)
exposed to hazardous waste or waste-contaminated material
by washing down with appropriate solvent (A, B).

e Dispose of contaminated clothing, boots, gloves, spent
solvent, etc., in conta1ners provided specifically for-
d1sposa1 purposes (A, B).

e Wash hands after removing protect1ve equipment and cloth-
ing (A, B, C).

o If eyes are contaminated with hazardous waste, flush them
with water for at least 15 minutes, wash face with soap
and water, and see a physician (A, B, C).

e If skin is contaminated with: hazardous waste, remove any
- contaminated clothing, and wash the exposed skin immedi--
ately with water (A, B, C)

4.8 REVEGETATION CONSIDERATIONS

Revegetation is necessary to protect the exposed final cover
soil against erosion and disruption, decrease wind and water ero-
sion, aid soil stabilization and dust control, and improve the .
appearance of the d1sposa1 s1te. A revegetation program consists
of four steps: '

Plant selection.

Soil preparation and fertilization,
Seeding and mulching, if necessary.
Vegetative cover maintenance,

4.,8.1. PTant Se]ection

v Plants should be selected on the basis of their adaptability
to local c¢limate and soil fertility. Native species are most
Tikely to be acclimated to the amount of rainfall and other sea-
sonal conditions unique to the site. Particularly favorable
plant characteristics include low growth spreading from rhizomes
~or stolons; rapid germination and development; and resistance to
fire, insects, and diseases. Plants that are poisonous or 11ke1y
to spread and become noxious should be avoided.

A large number of grasses and legume species are ava11ab1e
for revegetation. Species with wide and frequent application are

. described in Tables 4-2 and 4-3. The varieties that are recom-

mended by the Arkansas Department of Highway Transportation are
given in Table 4-4. A local agronomist should be consulted for
recommendation of 1oca11y adapted or newly 1ntroduced plant
:var1et1es L .
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GRASSES COMMONLY USED FOR REVEGETATION

I1-¢

drought

TABLE 4-2.
Best Seed _
' o Seeding Density o o Areas/Conditions
Variety Time (seeds/ft Important Characteristics. of Adaptation
: Redtdp bentgrass © Fall 14 Strong, rhizomatous roots, Wet, acid soils, warm
. _ ' ' perennial season
"Smooth bromegrass. Spring - 2.9 Long-lived perennial, dfought- Damp, cool éummers
' ' ' ' , resistant
.'Fier bromegraés Spring - 6.4 Annual, fibrous roots, winter Cornbelt eastward
' : : rapid growth :
Kentqcky'bluegrass' ‘Fall 50 Alkaline soils, rapid grower, North, humid, U.S.
o - ' perennial south to Tennessee
Tali fescue Fall 5.5 ~Slow to establish, long-lived Widely adapted, damp
A perennial, good seeder soils
" Meadow fescue Fall 5.3 Smaller than tall, susceptible Cool to warm regions,
‘ . to leaf rust widely adapted
~‘Orchard gréss , Spring 12 More heat-tolerant but less cold- Temperate U.S.
' B : resistant than smooth bromegrass
or Kentucky bluegrass
Annual ryegrass Fall .5.6> Not winter hérdy, poor dry Moist southern U.S. .
: ' g land grass ’ ' -
- ‘~Timothy"v Fall 30 Shallow foots, bunch grass Northern U.S., cool,
. ' S ' humid areas
" Reed canarygrass Late 13 Tall, coarse, sod-formér, peren- Northern U.S., wet,
- . T sumner ' nial, resists flooding and cool areas

* Number'of seeds per square foot when applied at 1 1b/acre.

.Source: R. J. Lutton, G. L. Regan, and L. W. Jones. Design and Construction of Covers for Solid Waste Landfills.

U.S. Environmental Protection Agency, Cincinnati, Ohio, EPA 600/2-789-165, August 1979.
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rhizomes, acid-tolerant

‘ ) ] (
TABLE 4—3.  LEGUMES COMMONLY USED FOR'REVEGETAIION
Best ~ Seed
.- . Seeding Density2 . , ' Areas/Conditions
Variety Time - (seeds/ft<) Important Characteristics of Adaptation
. Alfalfa (many varieties) Late 5.2 Good on alkallne loam, requlres Widely adapted
' o : ' summer good management
 Birdsfoot trefoil . Spring . 9.6 Good on infertile soils, tol- Moist, temperate
B - ' ' erant to acid soils u.S. :
..: - Sweet clover ~ Spring 6.0 Good pioneer on non-acid soils Widely adapted
"":Red clover - Early- 6.3 Not drought-resistant, tolerant Cool, moist-areas
o ' spring to acid soils ' '
‘Alsike clover . Early 16 Similar to red clover Cool, moist areas
' ‘ ' - spring -
Korean lespedeza Early 5.2 Annual, widely adapted Southern U.S.
. ‘spring :
o Sericeé lespedeza Early 8.0 Perennial, tall, erect plant, >Southern U.S.
o » spring widely adapted : ‘
‘Héiry:vetch’ Fall 0.5 Winter annual, survives below A1 of U.S.
R 0°, widely adapted ’
' winfer,clover Early 18 worldwide, many varieties, A1l of U.S.
e ' fall does well on moist, acid soils '
"Crownvetch ,Eariy 2.7 'Perennial; creeping stems and Northern U.S.
o _fall

" Source:

U S. Env1ronmenta1 Protection Agency, Cincinnati, Ohio, EPA 600/2-789-165, August 1979.

_* Number of seeds per square foot when app]led at 1 1b/acre.
R. J. Lutton, G. L. Regan, and L. W. Jones.

Design and Construction of Covers for Solid Waste Landf1lls.



TABLE 4-4. COMMON GRASSES FOR REVEGETATION IN ARKANSAS*

Variety = . - Seeding Time

Tall Fescue (Kentucky. 31) March 1 .- April 15 i

Red Top (common)

Weeping Love Grass ,
(Eragrostis Curvula) -

Lespedeza (Korean)

Weeping Love Grass _ April 16 - June 30
(Eragrostis Curvula) - ‘ .

Bermuda Seed (common), hulled

Lespedeza (Korean)

Weeping Love Grass ' July 1 - August 31
(Eragrostis Curvula) ~

Bermuda Seed (common), hulled

Bermuda Seed (common), unhulled

Brown Top Millet

Tall Fescue (Kentucky 31) September 1 - October 15

Red Top (common)
Crimson Clover (Dixie)

Seeding
Rate

§1b/acrez

35
5
5

30

* Seeds should be composed of the individual varieties and seeding.
rates within each group shown above, as recommended by Arkansas

Department of Highway Transportation.

"4’,-‘1I3_.;'-'ﬂ" S



4.8.2. Soil Preparation and Fertilization

The maximum slope on which vegetation can be established and
maintained is 2:1 (horizontal:vertical), assuming ideal soil with
low erodibility and adequate moisture-holding capacity. The use
~of landscape netting to facilitate revegetation on permanent 2:1
,slopes may be desirable. Optimum vegetative stab111ty genera11y
requires s]opes of 4:1 or less.

~ Since topsoil is generally more fertile than subsoil, it is
advisable to stockpile and reuse the original topsoil as final
cover to facilitate vegetative growth. The stockpile may have to
be protected from erosion by covering with tarps or membranes, or
storing in a-covered building. This protection may not be neces-
sary for the brief construction periods proposed for most sites
at PBA. An operator may need to adjust the soil pH, depending on
soil reaction and plant species selected. Most.plant species
prefer a pH in the range of 6.5 to 7.5.

The soils at PBA are acidic and fine- to medium-textured;
1iming appears to be beneficial to vegetative establishment.
Agricultural limestone can be spread on the soil surface at a
rate of 4 to 5 tons per acre, and mixed into the soil by roto-
tilling.

Since the topsoil at PBA is probably low in plant nutr1ents
(based on high rainfall and site history), the addition of ferti-
Tizers will be. beneficial to vegetative growth. Fertilizers can.
be added during soil preparation by broadcasting and thoroughly
mixing into the surface soil. The rate and frequency of ferti-
lizer application and the specific nutrients added will depend on
soil fertility and texture and the selected plant species.

Coarse-textured soils are normally low in fertility and
organic matter content, and larger quantities of fertilizers ,
(particularly n1trogen) will be needed. In these soils, several
low-rate app11cat1ons per year are preferred to a single heavy
- application, since nutrients will tend to leach out of the soil,
In fine-textured soils with relatively high organic matter con-
.tent and nutrient-holding capacity, it may be possible to apply
less fertilizer in a single application. The Agricultural Exten-
sion Service generally provides soil testing and recommendations
for nutrient requirements for various native plant species.

4,8.3 Seeding and Muiching

. Seeding can be accomplished in a number of ways, including
hand broadcasting, use of hand-operated seeders . such as cyclone
seeders, or larger mechanized seeding equipment. Hydroseeding,
which permits application of seed, fertilizer, and mulch in a
single operation, may be advisable at some sites., It is espe-
cially useful for initial seeding with quick-growing grasses.
The seeding rate varies from 25 to 45 1b per acre, depending on
- the type of plant to be grown and its germinative ability.
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Straw/hay mulch application is one of the most cost-effec-
tive methods of erosion control. . In particular, where final
cover includes coarse-textured topsoil, straw mulching is recom-
mended to conserve the limited moisture during the growing sea-
son. Straw is applied at a rate of approximately 1.5 tons per

~acre, using a mulch spreader. The straw is incorporated into the

soil by a straw crimper or other means. Often, a tacking mate-
rial (e.g., netting, chemical stabilizers, et¢c.) is applied to

reinforce the mulch. . :

4.8.4 Vegetative Cover Maintenance

Since post-closure care of the disposal site will continue
for many years, permanent vegetative cover should be maintained.
Once a vegetative cover is started and a stable, extensive root
system develops, organic matter and decomposition processes de-
velop a layer of humus capable of perpetuating the cover vegeta-

~tion. However, erosion, burrowing animals, diseases, etc., may
- damage parts of the cover soil and vegetation. As such, provi-

sions should be made for maintenance, specifically for trans-
planting grass sods, planting new seeds or shrubs, and replacing
eroded soil during the post-closure care period.

4-15



- SECTION 5
CONTINGENCY PLAN

5.1 INTRODUCTION

A contingency plan is required for PBA under 40 CFR 265.52,
Hazardous Waste Management System, Federal Register, May 19,
.1980. The purpose of the contingency plan is to describe the
actions that facility personnel must take to minimize hazards to
human health or the environment from fires, explosions, and any
unplanned sudden or non-sudden release of hazardous waste or haz-
ardous waste constituents to air, soil, and surface water.

PBA already has a Spill Prevention Control and Countermea-
sures (SPCC) plan which details the installation's procedures for
preventing, investigating, and responding to emergency situa-
tions. Also included in the SPCC plan is the PBA's Installation
Spill Control Plan (ISCP) which defines responsibilities and
procedures for reporting spills 1nvolv1ng oils and hazardous
material (Append1x c).

This section presents an addendum to the SPCC plan. to in-
clude hazardous waste management provis1ons for PBA per RCRA
requirements.

5.2 EMERGENCY RESPONSE

Information on the emergency coordinator and contacts is.
summarized in Table 5-1. In case of a disaster situation, in-
cluding spills of oil and hazardous substances, assistance can be
provided by the State of Arkansas Emergency Services Office.
Continuous liaison is maintained with all federal and state agen-
cies, including military installations/activities that have the
capability to respond to disasters in the State of Arkansas.

. In addition, PBA has-an Installation Response Team consist-
ing of selected employees from the Fire Protection and Prevention

Department and the Directorate of Facilities Engineering. Team

members have undergone a thorough training program covering. con-

tainment and cleanup procedures-and assoc1ated safety measures.
for oil and hazardous-materials, »

Ava11ab1e emergency equipment is listed- 1n Table 5- 2 The .
earth-moving equipment is maintained by the Directorate of Facil-
ities Engineering, and is located near Building 32-035 or Build-

ing 51-570.. Locations of other equipment and vehicles are not

5.1



logged Fire extinguishers are maintained in every bu11d1ng and
in every motor vehicle operated by PBA,
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TABLE 5-1. "LIST OF EMERGENCY COORDINATOR AND CONTACTS

On-Scene Coordinator , ' Alternative

" Thomas Shook ' : o Wendell Fortner

Offiii - ISOiI i4i-iiii , o . 0ffice - |501| 541-3578

Fire Department at PBA

(501) 541-3507
Health Clinic at PBA

- (501) 541-3409

Office of Emergency Services, State of Arkansas-

(501) 374-1201
(501) 329-5601

Jefferson Regional Medical Center, Pine Bluff

(501) 541-7100




*TABLE 5-2. EMERGENCY EQUIPMENT AND VEHICLES AVAILABLE TO PBA

" 01d Number [tem | ' New Number
HE-1 Crane - ' COM&S 1
HE-2 o Crane ' ‘ - M&S 2
HE-3 . Crane : ‘ : M&S 3
HE-7 S " Bulldozer, D-7 M&S 7
HE-8 Bulldozer, D-7 M&S 8
DDT-1 : Bulldozer, D-7 M&S 9
DDT-2 Bulldozer, D-7 M&S 10
HE-11 - Grader , : - M&S 11
bO0T-4 v Grader .. ' - M&S 12
DDT-8 Sheepsfoot roller . T M&S 13
DDT-9 Dump truck | M&S 20
HE-21 Low-boy trailer - M&S 21
HE-23 : Compressor : - ’ M&S 23
HE-24 : Compressor . M&S 24
HE-2b% . Compressor ' - M&S 25
HE-26 Compressor _ , M&S 26
HE-27 , v Compressor . , M&S 27
HE-36 . . Backhoes | © MaS 36
HEf27 ~ Backhoes . M&S 37
HE-38 o Tractors, agriculture . , ~ M&S 38
HE-39 Tractors, agriculture ' ‘M&S 39
HE-46 ' --Tractors, agriculture ; M&S 46
"HE-47 ' Tractors, agriculture o a M&sS 47
HE-48 - Tractors, agriculture - o - M&S 48

. HE-49 : Tractors, agriculture R M&S 49
HE-55 'i ‘Generator - - | .'1 M&S 55
HE-56 ' Generator o M&S 56
HE-57 . o Generator » M&S 57
HE-66 o Lubricator, 2 250-gal tanks

(1 gasoline, 1 diesel) ’ M&S 66

HE-71 o sand spreader (to be mounted D
' on back of dump truck) ‘M&S 71
HE-73 Mud jack | M&S 73

. HE-75 | Fog gun -~ o M&S 75
HE-76" o Sprayer = . o M&S 76

HE-77 '~ . Magnet sweeper = . M&s 77




TABLE 5-2- (continued)

« . , .
0ld Number Item New Number

HE-78 Core drill _ - M&s 78
HE-T79 Leaf sweeper M&S 79

« HE-90 Welder machine M&S 90
- HE-91 Welder . M&S 91
HE-92. "~ Welder M&S 92
HE-93 Welder M&S 93
HE-107 Mower, rotary M&S 107
HE-113 Disk, 4-gang M&S 113
CA-7386 Truck, firefighting M&S 300
0l1L-48769 Truck, firefighting . M&S 301
04A32571 Truck, firefighting . M&S 302

4 WL-0281 Truck, firefighting M&S 303
1M-2822 Truck, S&P M&S 304
CB-4759 Truck, maintenance M&S 305
CE-7878 Truck, .van M&S 306

q : CE-7879 Truck, van M&S 307 -
CE-7880 Truck, van M&S 308
"CE-3882 Truck, van M&S 309
CE-3882 " Truck, van M&S 310
CE-7883 Truck, van M&S 311

« HE-501 _Clam bucket M&S 501
HE-502 Clam bucket M&S 502
HE-503 Clam bucket M&S 503

"’._

|
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APPENDIX A

WASTE COMPATIBILITY CHART
(See Enclosed Envelope)

The wagte compatibility chart was developed using published
procedures. The approach used in establishing the chart was
conservative due to the lack of information regarding concentra-
tions of materials and positive identification of some compounds.

‘The materials listed are those used in PBA operations. When
two compounds compared on the chart are shown to be incompatible,
one or more of the following consequences can be expected: heat
generation, fire, innocuous and nonflammable gas generation,
toxic gas generation, flammable gas generation, explosion, vio-
lent polymerization, or solubilization of toxic substances. This
chart should be used to indicate a possible reaction between the
compounds. Additional investigations should be conducted to ver-
ify their reactivity and consequences. .

-Further, it-should be noted that some compounds not shown as
reactive on the chart could react. Thus, it is recommended that,
before mixing any two wastes in the secure landfill, further
investigation of their reactivity be pursued.

i
v

* Hatayama, H. D,,‘et al. A Method for Détermining the Compati-
bility-of_HazardQus=Wastes. ‘EPA 600/2-80-076, April 1980.
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im milk solids
Soda, sodium bicarbonate

Sodium chloride
Sodijum nitrate
Sodium sulfate

Sucrose

Chromates

CS,

2 a

"

Barium chromate
Barium nitrate

BZ

T

(50%. solution)

‘Raffinose
'Resin
ilicon

Aluminum, powder, or crained
e,

Animal protein
CelluloSe nitrate-camphor

Cellulose nitrate

Charcoal
Lead oxide (red Tead)

Magnesium carbonate
Potassium bicarbonate
Potassium chlorate

Nitrocellulose (wet)
-Potassium nitrate

Perchlorates

Nitrates (inorganic)
‘Phosphorus, red

Tricalcium phosphate

Calcium carbonate
Tryptose

‘Zinc borate

iZinc oxide

Caustic
Magnesium hydroxide

Diatomaceous earth
Magnesium powder
Metal powders

Chloracetophenone
Chlorates
Dipyridyl

Chlorine
Titanium powdered

Acetone, ketones
Agar - Agar
Alcohols
Cysteine HCI
Dextrine
Dextrose

Dye, green

Dye, red

‘Lye, yellow
Fuller's earth
Glycene”
Graphite
Hexachlorethane
Hydrochloric acid
Iron oxide
Lactose®

Lard o0il
Phosphorus, white
‘Plant protein
Silicone

Sugar, powdered
Sulphur,
Sulfuric acid
Thermit:
Thiamine HCI
Thiourea

iQuaternary ammonium compound
[8j

*

‘Protamine sulphate
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APPENDIX B
GEOLOGICAL PROFILES OF STUDY SITES

The geologic descriptions and generalized geologic sections
contained in this appendix were developed from information gath-
ered during the drilling, construction, development, and testing
of 53 monitoring wells sited around selected PBA waste disposal
facilities. With the exception of a few borings where caving
sands required use of a rock bit and artificial drilling fluid,
the material descriptions were based on auger samples. A geolo-
gist with experience in well logging procedures logged the bor-
ings and inspected the well construction.

The data contained herein are generalized, intended only to
provide an overview of geohydrologic conditions at the sites
where closure plans are required. Subsurface information ob-
tained from the monitoring well program is not, nor was it
designed to be, sufficient in detail for the development of final
closure plan design. o .
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SITES 7a, 7c, AND 7d

fhe toxic sﬁorage yard (TSY) and the sites located immediatgl& to
the:south.are-sitﬁaCed updn Pleistocene terrace‘deposifs. A sandy clay:
stfatum, fa;ging in thiﬁkﬁéss from 10 to 17 feet occurs at the surface.
The two abandoned borrow pits of Site 7d are situated in this'stratum.
Underiying this sandy clay are alternating beds of saturated, silty fine

sands and sandy clays. (See section), Ground water occurs at a depth of

8 to 12 feet below ground 1evei under water table conditionms.

The surface drainage originating at.thesé sites drains into both"
Ithé Phillipé Creek drainage systeﬁ to the north and into a tributary of
Phillips Creek to the south. Wate:jsurféce elevations of surrounding ground
water monitoring wells suggest that the direction of,grodnd water flow is

the same as surface drainage, with the ground water gradient being controlled

| regioﬁally by the Arkansas River to the gast;
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SITES 1lla, 11b, AND 1llc’

Sites 1la, 11b, and ilc are sediment retentioh basins consisting
of dikes coﬁstrﬁcted across - tribu:afies §f Phillips Creék. These -
tributafies dissect terrace deposiﬁs consisting of Alﬁerna:iné sandy clazs '
and silty fine sands. (See section). Logs of nearby monitoring wells
indicate that Recent alluviai sediments are present in the»streamlchannels
iomediately doﬁnstream of the dikes at Sites 11b and 1llc. Ground water
underlying the sitQS‘is encountered at a depth approximately 8 to 10 feet

below ground surface. The ground water gradient is towards the Arkansas

River to the northesast.
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SITES 36, 40, 42, 24, 27, 26, AND 38

‘The subject site; are situated upon terrace sediments whose thickness
is in excess of 50 feet. Ground water monitoring wellﬁrin fhe,general.
area ﬁave‘not éenetrated ﬁhe totai thickness of the terrace deposits.

These deposits consist of alternating beds of silty fine sand and sandy
dlay, An upper sand unit, persistent throﬁghout the area, contains perched
ground water supported by an underlying impervious ciéy. This water was
encoﬁntered‘ét depths between 10 and 15 feet below ground levél. (See

sections). The depth to the static water table ranges from 31 to 35 feet

below ground surface at approximately elevation 200 feet MSL. This elevation

is relatively consistent throughout the entire area circumscribing the |
subject sites, with the ground water gradient in the direction of the

Arkansas River to the ﬁor;heaét. _ .o
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SITES 23a, 3la, AND 31b

The White Smoke Test Pond is situated on a thick sequence of Pleisﬁocenev
céfrace deposits. A slightly sandy clay stratum from 5 to 8 feét thick
occurs at the surface of ﬁhe-area and contains-the'testnpond._ Beneath this
lies a saturated fine-grained silty sand bed which, in turn, over11e§
alternating beds of sandy clays, and silty sands. (Seerseccions)..d
Drilling showed the seﬁuence to be at least. 55 feet thick containing two-
water bearing zones. A perched water cable_was'encountered at a.depch
from 4.5 to 6.0 feet below ground level in an.upper silty sand bed.

The water table occurs much &eeper in a lower |
sand strata 5: elevation 200 feet MSL. Monitoring well information was

insufficient to determigev:he‘directidn'of ground water flow. It is

~ assumed that the local gradient parralels the regional gradient to the north-

east,
' Sites 3la and 31b are located southwest of the test pond. Although '

no'monitbring wells were installed in these areas, their proximity to Site 23a’

- indicates: that the,étratigrgphy'and-ground water cOndicions‘are similar.
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level measurements in the monitoring wells.

SITE 35

The north oxidation ppnd is underlain by approximatel? 43 feet of
Pleistocene terrace deposits coﬁsiéting-of alternating beds of s#ﬁdy'clay
aﬁd fiﬁe sand; The Jackson Group, encountered below the terraée sediments,
Vconsisﬁs of a firm, blue-green impgrvious clay shale. (See sectiomn).

During the drilling operations for the installation of the monitoring
wells, small‘amounts of water were noted perched in a shallow sand imme-

diately above an impervious clay. ‘This peréhedeater was encountered between

12 and 16 feet below ground level. Subsequent readings of water levels in

nearby monitoring wells indicate this perched water to be either seasonal
in nacufe or of such a small amount that it is not reflected in the water

A static water level occurs approxiﬁately'SZ feet below ground surface.
The directon of ground water flow is northeast towards Phillips Creek and

the Arkansas River.
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SITE 43

Site 43, the white phosphorus production area, is situated upon -
Pleistocene'terrace,deposité. Borings fpr‘ground water monitoring wells
in the gemeral area indicate terrace deposits of fine sands and sandy clays
in excess of SQ feet in thickness. Ground water, as indicated by surrounding

monitoring wells, occurs at elevation 200 feet. This would be at a depth

of approximately 45 feet. .




SITE 7 B

Thé abandoned Lewisite Disposal Area is si:ua:ed‘within the drainagé
basinlof é smail tributary of Phillips Creek. This smali dréinage has |
'diSSécCed'Pleisﬁocene terrace deposits and developed an alluvial channel
'filled with approximately 32 feet of sediments comsisting of silfy and sahdy
clays and silty fine sands. The terrace deposits average 22 feet in thickness
~ and consist of'é silty and sandy clay overlying a basal fine sand. Bedrock
consisté of a firﬁ clay shale of the Jackson Group. Ground w;ter in the
Piéistocene ﬁerrace deposits is. genmerally encodnteréd from 6 to 10 feet
be}ow ground level.. . Groﬁnd water in the Recent alluvium occurs at depths-
in excess of 15 feét‘(see the generalized geologic profile bf Sites llc and

'Zb). Locally, the hydraulic gradient slopes east towards the Arkansas River.
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SITE 10

The West:Bombing‘Mat;is-underlain by a coﬁplex sequence of Pleistocene

:terrace-deposits at least 60 feet thick. - The surface_stratum_consists.of

a silty clay approximately 10 feet thick. . This is underlain by an 8-foot.
thick silty sand bed which, in turn, overlies alternating beds of sandy

clays and silty sands. (See sections). The total thickness of the terrace .

'deposits was not. penetrated while drilling for the monitoring wells.

Some perched water was encountered at 25 feet below ground level in a o
deep sand strata during the drilling of'MW-139 in the southeast cormer -
of the study area. Ponded water and vegetation indicative of swampy
conditions were observed in several trenches excavateo aoroes the site,

which way be representative of perched water conditions or surface runoff.

Ground water stabilized at elevation 198.5 feet MSL on the eastern edge
of the area and at elevation. 199.5 feet MSL on the western edge of the area.
Monitoring wells surrounding the site confirm thet the direction of ground-

water gradient is generally to the northeast.
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SIIE 17

The Product Assurance Test Range and dump site are loca:ed>along the

southern shore of Yellow Lake. An escarﬁmenc along the northern edge of -
.the site defines a beundary between Recent alluvial,depoeite to the north:

. and Pleistocene terrace deposits to the south.

Monitoring wells were installed in the northwest cormer of theearea at

the base of the escarpment. Theee wells penetrated Recent alluvial depesits __‘

consisting of altermating beds of-sandy clays and coarse to fine sands.
The total thickness of these deposits was not defined while drilling.
However, they are at least 29 feet thick and consist primarily of an upper
sandy clay layer 10 to 15 fee: thick overlying saturated sands, Approxl-
mately 3 feet of fill material occurs at. the surface of MW-159 due to the
dumping activity at the site. (See section)..

No monitoring wells wefe‘drilied south of the escarpment in the studf.
area. However, data from surrounding wells and topography Lndlcate
that this larger portion of the site is situated on a thick sequence of

Pleistocene terrace-deposits consisting of alternating beds of silty sands

_ and,cleys.,_Surrounding-moni;oring"wells_indicaée,chaq there-is a siighc
- ground water gradient towards Yellow Lake, with theeregional gradient being

- controlled by the Arkansas River to the northeast. Static water levels in

~the alluvial depositsfoccﬁf'at elevation 199 feet MSL.
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SITES 20a AND 20b°

Sites 20a and 20b are located adjacent to a swampy wetland. Drilling
at Site 20a indicates tﬁat the site is situated on £ill overlying‘alluvial_
deposits. The surface fill ﬁaterial is from 5 to 10 feet thick and is due
to dumping-at thevsite; The unierlying allavium.consists of a fat impervious

clay stratum approximately 10 feet thick This-clay stratum, in turn,

 overlies a sequence of terrace deposits of alternating gilty sand and sandy

.clay strata at least 24,feet thick.

The study area is bounded along the southwestern edge by.a slope
definiag the boundary between alluvial and tetrace deposits. The total :
thickness of the terrace deposits alomg this boundary was net‘defined by
drilling. However, the drilling of monitoring wells in nearby areas -
indicate a thickness in.excess of 52 feet of alternating silty clay, silty
sand, and sand clay beds (See sections) -

Ground water is very shallow at the site, decurring in the fill
material from 2 to 7 feet below ground level at the same elevation as
the adjacent swamp. The:terrace &eposits to the southwest show ground
water stabilizing at elevation 200, The ground water'gradient;is generally

northeast towards the'swamp'andwthe Arkansas River,

Site 20b is adjacent to Site 20a, lying to the‘southeast. Although

' _no monitoring wells were installed in this area, topography and neatby

wells indicate that:the st;atigrabhy is similar to that of Site 20a. -
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SITE 2.

Based on topography and gelogic information obtained from the

: drilling of Site. 35 the site is situated on Pleistocene terrace deposits'

of alternating silty clays, sandy clays, and. silty fine sands approxi-
mately 40 feet thick. This sequence is underlain by the blue-green clay '

shale of the Jackson Group. No. ground water information is avaiIable at

.the site.- However, perched water could likely be encountered in some

upper sand beds. The.ground water gradient is controlled by the Arkansas

River'to the east.
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SITES &4a, 29, AND 29a

~ Based on~topography-and geOIOgic inforﬁatian;obcained from the:

'-dfilling of sites 1la, 11b, and llf, the subject sites are situated on

a thin blanket of terrace deposics.overlying the clay shale of the Jackson

Group. There is a possibility-of perched water occurring in some upper

" sand strata. Regional ground water gradieant is to the east.



STIE 12
The old mustard dump site_is adjacent ﬁo the Arkansas River and is

situated on Recent alluvim. No drilling was done at this site.. Hawever,

it is 1likely that ground watef occurs very shallow,approaching the. elevation '

of the river.



SITE 13a
- Based on topography, this site is situated om a thick sequence of
Pleistocene-tér:ace deposits at least 50 feet thick. Although no drilling
was done at chg~site, i:tis likely that ground water occurs ét'thé regional. -

-level of 200 feet MSL and flows to the northeast.



SITE 34

- Site 34 is situaCed'in an area of Pine Bluff Arsemal where‘che-outcrop

of the Jackson. Group has been mapped. Although no borings have been drilled

at the site, an extensive stratigraphic study was conducted in the extreme

northwest corner of the Arsenal. This-study indlcated that a re31dual soil

consisting of silty clay has developed upon the Jackson Group. This soil

mantle averages 5 = 10 feet in thlckness. The Jackson Group consists of a
silty and sandy clay-shale. Ground water in the above referenced study area
occurs. at- depths between 20 - 25 feet below ground surface._ Similar geologic

conditions are believed to exist at the subject site.
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APPENDIX C

INSTALLATION SPILL CONTROL PLAN (ISCP)

-I'. INTRODUCTION.

1. Purpose. The purpose of this plan is to establish the responsibility,
duties, procedures, and resources to be employed, to contain and clean-up
accidental discharges of 0il and hazardous substances on Pine Bluff Arsenal,

- and to be'prepared to provide assistance to non-DA.agencies when requested

2. SCOPE This plan applies to all personnel ass1gned to or employed

. by Pine Bluff Arsena1

II.  DEFINITIONS.

1. 0il. Any oil of any kind or in any form. 1nc1ud1ng, but not 11m1ted
to, petroleum, fuel oil, sludge, oil refuse, and o0il mixed with wastes other

_ than dredged spoil.

2. 0i1 Slick. The presence on the river of any s1gn1f1cant quant1ty
of oil, regardless of source.

3. Hazardous Substance. An element,compound or mixture (other than o0il)
which, when discharged in any quantity onto land or into.or upon navigable

~ _waters, presents an imminent and substantial danger to the public health or -

welfare, including fish, shellfish, wildlife, shoreline and beaches.

4. D1scharg' Includes, but is not 11m1ted to, any sp1111ng, 1eak1ng,
pumping, pour1ng, emitting, emptying or dump1ng ,

. 5.' Discharge Classifications. The following c1ass1f1cat1ons do-not
denote the degree of hazard to the public's health or welfare, or measure
environmental damage. A discharge that poses a substantial. threat to the
public health or welfare or results in critical public concern will be .
classified as a major d1scharge, notwithstanding the fol]ow1ng quantative
measures. _

a. Minor Discharge.' A discharge to. the Arkansas River of less than.

1,000 gallons of oil.

b. Medium Discharqe. A discharge of 1 ,000 to 10,000 gallons of.o0il
to the Arkansas River, or a hazardous substance in a harmful quant1tj as

~_defined in EPA or Army Regulations.

c. Major Discharge. A d1scharge of more than 10, 000 gallons of - 611
to the Arkansas River, or a discharge of a hazardous substance that poses
a.substantial threat to the public. hea]th or welfare.

6.. Spill Event A d1scharge of oil or a hazardous substance on 1and .f‘**

or: 1nto or. upon the navigable waters of the Unlted States or adJo1n1ng
-shore11nes 1n harmful" quant1t1es : ,
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7. Removable Substances. ‘Those that have 0il-17ke physical characteristics
and have heen listed as removable by EPA in the Federal Reg1ster, Volume 43,
pp 10488-89, 13 March 1978

8. ‘Installatien On Scene Commander (IOSC) The official predesignated
by the Army Installation. Commander to coordinate and direct Army control and
clean-up efforts at the scene of an oil or hazardous substance d1scharge on
or adjacent to an Army Installation. : : .

9. Installation Response Team L;RTY Those 1nd1v1duais on an installation

.designated to act in an emergency to perform those functions d1rected by the

I0sC.

10. Regional Response Team (RRT) A team of Federal regional represen-
tatives of the primary or selected adv1sory agencies, which acts w1th1n its
region as an emergency response team. :

11. RegxonaT Response Center (RRC) The. Federal reg1ona1 site for the

- control of Pollution emergency response activities. It provides communi-
_ cations, information, storage, and necessary personnel and facilities to

promote the proper functioning and administration of regional pollution
emergency response operations.

III. " PLAN OF INSTALLATION PROVISIONS RELATING TD'SPILLS,'.

1. Policy. A capability will be established and maintained in response
to emergency situations to promptly contain and clean up accidental DA-caused

011 discharges and spills of hazardous substances that occur at or near

Pine Bluff Arsenal. Assistance will also be provided to contain and clean
up non-DA-caused spills under provisions of the National 0i1 and Hazardous-
Substances Pollution Contingency Plan consistent with operational commitments.

2. General Provisiens Relating to ISCP.

a. When a spill occurs, responsive actions will be taken to prevent
0il and/or hazardous substances from entering any nav1gab1e waters or water
supp11es.

b. The RRT will be activated upon request of the PBA Environmenta]
Coordinator if a major or potentially major discharge occurs. In any
other po]lut1on emergency, the RRT may also be activated upon oral request
by any primary agency representative to the chairperson of the RRT. Requests
for team activation will be confirmed in writing.. - .

c. During a major pollution discharge involving activation of the RRT,

the I0CS may be d1rected and controlled by the EPA or USCGOSC.

d. PBA will estab11sh a thorough tra1n1ng program for 011 sp111 response
personnel : o , .

Th1s plan will be rev1ewed and evaTuated at 1east once. every three



IV. DISCOVERY AND NOTIFICATION OF DISCHARGES. B

et VR

1. Initial Report - In House Not1f1cat1on L : o

a. Duty Hours. Any individual who discovers an acc1denta1 dis-
: charge of 011 or a hazardous substance should report the d1scharge 1mmed1ately
to the I0SC, ext. 2538, and to. h1s immediate on-site supervisor.

. _
.es===————— "~ b. After-Duty Hours.  Any individual who discovered an acc1denta1
d1scharge of o1l or a hazardous substance should report the discharge 1mmed1ate1y
to Guard Headquarters and the Staff Duty Officer, ext. 2711.
- 2. Secondary Report - In-House Notification. |
a. Duty Hours. The IOSC. will direct notifications of the IRT, .
Installation Commander and to the Ch1ef Plans Office.
_ b. After-Duty Hours. The Staff Duty Offwcer w111 not1fy the Fire
¢ Department, the I0SC, and the Insta17at1on Commander.
' V. -CONTAINMENT, COUNTERMEASURES, CLEAN-UP AND DISPOSAL.
1. Departmental Responsibilities.

g : a. Installation Commander in coordination with responsibTe officers
of the SPCCP will simulate the ISCP at least annually in order to ensure
effective personnel and equ1pment response in the event of an acc1denta1
‘discharge.. :

. b. D1rector of Facilities Eng1neer1ng u111

’ (1) Be the. InstaIIat1on On-Scene Cownander, (IOSC)

(2) Coordinate and direct: c1ean -up efforts.

B -(3)p Provide office of‘record and ensure the maintenance of this plan.
- : S
| (4) Assure the. readiness of the F1re Prevent1on and Protect1on

D1v1s1on to support clean -up procedures
(5) Assure personnel accomplish procedures for detection of spills

R . at oiil storage and transfer facilities, and hazardous mater1als tanks uh1ch o

v are: used in connection with utilities systems. : ;o

c. Directors respons1b1c for faC111t1es subJect to ISCP w111 support
the I0SC in provision of personnel, equ1pment and supp11es,-(1nc1ud1ng tra1n1ng).
as necessary for the IRT. : . -

\
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d. Env1ronmenta1 Coord1nator, Env1ronmenta1 Contro1 D1v1s1on W11T

(1), Perform surveillance procedures for the ear]y detect1on of 011 .
and hazardous substances d1scharges c : , R
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(2) Provide support (within capab111t1es as requested by the D1r/FE)
in the performance of his IOSC duties. .

e, Directorate-of'Supp1y and Services:

(1) Ch1ef Mobile Equipment w111 be responsible for detection of .
sp111s at diesel 011 and gasoline storage facilities which are owned and
operated by PBA and furnish tank trucks, tank-cars and other appropr1ate
equ1pment as required to accomplish clean-up operations.

(2) Chief, Property Division will be responsible for report1ng leaks

-of substances covered by this plan to the I0SC.

f. Director of Industr1a1 Operations will be responsible for detect1ng
and reporting spills at chemical tanks/conta1ners in connect1on with productwon.
facilities or operations.. : :

g. Chief Safety 0Ff1ce will prov1de assistance and guidance on the -
safety aspects of storage, use, handling and disposal of hazardous and tox1c
substances. .

h. Chief, Plans 0ffice, will activate the Operat1ons Center (OC),.
coordinate with local officials, and prov1de assistance and guidance in the
training of personne] : _

i. Ch1ef Security 0ffice;, w111 be respons1b1e for 1so1at1ng the

‘area and prov1d1ng traffic control.

j.' Staff Judge Advocate will prov1de assistance for any c1a1ms or
legal questions that may arise.

k; Adjutant wil1'provide'photography support.

1. Chief Medical Officer will provide assistance and guidance on
health and environmental aspects. of storage, use and d1sposa1 of hazardous
and tox1c substances : _

m. Public Affa1rs Off1cer w11] 1nform the next h1gher headquarters
of ant1c1pated news media coverage and local public reaction and will make
news releases only on order of the Commander of PBA.

2. Procedures --*'.

a. Procedures for oil spilils w111 be used for sp1Tls of removab1e
substances w1th f1re and safety precaut1ons added as appropr1ate

b, M1t1gat1on act1ons for spills of non- removable substances 1s not

‘. required at th1s time.

c. M1t1gat1on/response act1ons for sp11ls oF non removable substances"

'W111 ‘be implemented upon recexpt of gu1dance from EPA.

'd.> Ground Tanks,



(1) salvageable material conta1ned within the tank anu the dike will
be pumped into tank car or: tank truck and transported to another storage fac111ty

(2) Unsalvagﬂab1e sp111ed material shall be neautralized if applicable

. and’ blotted up with sand, straw or other sorbent material. Contaminated sorbent
- materials will be depos1ted at a site designated the Environmental Protection

Division. Al fac111tes used ‘in the c]ean up operation will be decontam1nated

- as requ1red

(3) The leaking facility W111 be repa1red or replaced as requ1red to.
prevent future sp1lls.

e. Underground Storage Tanks:

(1) Sa]vageable material w111 be pumped 1nto a tank car or tanl truck

and transported to another storage facility. .

(2) The tank will be uncovered and the source of 1eak or spill
determined.

(3) Contaminated earth, if any, shall be neutralized and/or removed
from the site and deposited at a sitec designated by the Environmental Protection
Division. All. fac111t1es used in the clean-up operatxon will be decontam1nated :
as required. , .

(4) The 1eak1ng tank will be repa1red or rep1aced as required. Clean’

‘earth will be used to backfill around the tank after repa1r or rep1acement

"f. Railroad Tank Car or Tank Truck:

(1) Materials remaining in the damaged tank W1T1 be transferred to-

- a permanent storage’ fac111ty or another tank car.

(2) 1In the event of a larger rupture of the tank car or tank truck,

~while in transit, the vehicle will be stopped 1mmed1ate1y Temporary earth

levees will be installed in the drainage ditches in the immediate vicinity

~of the spill. Salvageable spilled material will be recovered. Unsalvageable

spilled material will be blotted up with sorbent material. Contaminated

earth and sorbent material will be placed at a site designed by the Env1ronmenta1
Protection Division. Al11l.facilities used in the c1ean-up operation will be
decontam1nated as requ1red :

3. Coord1nat1on

a. Other organ1zatxons/agenc1es to be notified when a d1scharge of o11

or hazardous substances is. discovered are 11sted in Tab a.

b., The State’ of Arkansas Emergency Services. 0ff1ce, (501 374 120!/

- .. 501-329-5601), is dos1gnatcd by state-law as a 24-hour/day, scven days/week -
contact for requesting assistance in any disaster situation 1nc1ud1ng sp11]s

of 0il-and hazardous substances. Cont1nuous 11a1son is ma1nta1ned w1th all
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Federal and State agencies, including military installations/activities,

- -that have the capability to respond to disasters in the State of Arkansas.
‘Requests for assistance are relayed to response elements that have capab111t1es ;

appropr1ate to the s1tuat1on

: - In event of an emergency of such magn1tude that the Nat1ona1 011
and Hazardous Substances. Pollution Cont1ngency P1an is:implemented, the PBA

-Iesé will support the Reg1ona1 OSC.

d. If the Department of the Army directs Axmy ‘support: of the EPA
and US Coast Guard for a non-Army caused spill, PBA"will respond within

. capabilities to requests from the designated FORSCOM Commander in accordance

1th the provisions of AR 500-60.



TAB. A (REPORTING PROCEDURES) TO PBA-ISCP

Vg a1 Spill events will be reported immediately by telephonic means to the- -

1l- EPA Regional Office, US Coast Guard District Office or National Response
Center (800) 424-8802 and the State of Arkansas Office of Emergency
Services (374-1201 or 329-5601). On post spill events not entering navig-
able waters are to be reported promptly and completely, by EPA or USCG may

. not require further reporting in accordance with paragraph 2. Off-post

(@m . . incidents will be reported as above and to the nearest or appropriate .

' political jurisdiction and to the RRT at  the RRC. o C

2. Pollution Incident Report (RCS EPA-1001).

o "~ a. HMedium and major spills and any discharge of more‘than 1,000 US
¢ gallons of 011 or a spill of other hazardous liquid substance in a harmful
g quantity into navigable waters on or adjacent to .an Army installation in -
the United States will be promptly reported by the I0SC by telephonic
" means to (800) 424-8802, or to the nearest USCG District Office, to the -
- EPA Regional Office, and electronically through channels to HQDA (DAEN-
" ZCE) WASH DC 20310. ~ . ' ' ;

(1) VYhen it has been determined by the OSC that a spill of a hazardous
substance is in a harmful quantity or that the discharge poses a substantial
threat to the public health or welfare, it will be classed as a medium or

" major discharge and a Pollution Incident Report will be submitted.

Gi' | _ (2) The format for the Pollution Incident Report is givén i Inel 1 to
. this. . JAB;— | . : ’ . _

(3) Telephonic or electronic reports will be.confirmed-by a fo110w4u§
, ~ written message within 30 days after the spill to addressees listed in
f‘ paragraph 3. - - S : : 3 -

i - b. Upon discovery of a spill in which the pollutant may flow past the
boundary of the. installation, or a spill into navigable waters, or a spil]
from a vessel, the I0SC will notify the installation judge advocate's office -

. to ensure that information, records, and samples adequate for legal purposes
are obtained and-safeguarded for future use. S T

. c. ,Reports'bn PBA'sudportAprovided-to control non-DA spills. Reporté
’ on the commitment of PBA resources to spills, either requested by EPA, USCG, -

or by authority of the installation commander, in response to the provisions

of the National 0i1 and Hazardous Substance Pollution Contingency Plan will
_ be provided to Director of Military Support, HQDA (DAMNO-MS). WASH DC 20310,

in accordance with the provisions of AR 500-60. . _ -

3. Pollution Incident'Reports'as'required will be submitted to:

d‘l, - a. Through ARRCOM and DARCOM to: HQDA (DAEN-ZCE) - -
- B ' Washington, D.C. 20310



-

'Env1ronmenta1 Protect1on AgenCJ
Region VI, Suite 1600

1600 Patterson St.

. pallas, TX 75201

1 IncT
as.

Tel: (2]4) 749-3840

2nd Coast Guard District

Federal Building -~ L
1520 Market Street , o
St. Louis, MO 63103 ' .

Duty Officer: (314) 622-4614.

State of Ar!ansas )

. Office of Emergency Services

24 hr,. 7day/veek Te1ephon1c Contact“
374—120] or 329- 5601 o . '

6 & aame-



. ECLOSURE I (FORMAT FOR POLLUTION INCIDENT REPORT (RCS EPA- mm)) -
~ TOTAB A TO PBA-ISCP' o .

Tt Item - h - Data -
‘ 8 o ---;--L-—-;- Name and locatmn of installation.

2. sl Commander of 1nsea11at10n and h1s phone number. .
?D'ifgi g n 3 —mmmmeem—- . Date and t1me (GMT) of 1nc1dent or time of d1scovery
1_ [ ;--- Severity of incideént. Specwfy size of oﬂ discharge
S ' (major, med1un, minor). |
'ép ":-.' 5 --;-;----- Locat1on of 1nc1dent and spec1f1c areas affected by sp11].
- | 6 -f--; ----- Cause and source of 1nc1dent . |

- ‘ 7 -4-7; ----- Type - and est1mated ‘amount (barrels, ga]]ons, 11ters,'

J L L ggugdfgknf poUutant If apphcab]e, Tength by width:
- e 8 .--?-«ffee—-Samples taken (yes or no) _

9 S— Damage impact on surround1ngs (fish, w11d11fe, and

underground waters (e. g., drinking water))

. '“10'_---------- Potent1a1 dangers (r1re, expTos1on, toxic vapor, etc. )

!N e Correctwe action to ehmmate po’l'lutwn source
12 _------.--.-'-- Corrective action to remove A‘poﬂutant. |
13 l-----?---.--- Assisi:ance required
I 1/ R . Estmated comp'letmn date of. remed1a] actwns”
',]5' '--—----Q-— Ant1c1pated or actua'l reac..1on by news -media- and pubhc S |

to the Jinci den t. .

16'- ----s-:_-Q-y--l- Other 1tems requn'ed in the regmna] contmgc.ncy pTan and
: ' a genera'l discussion- of the incident. , .




APPENDIX D -

INVENTORY OF MATERIALS STORED AT -OLD TOXIC STORAGE YARD
IN 1980 (SITE 7A)




- APPENDIX D

INVENTORY OF MATERIALS STORED AT OLD TOXIC STORAGE YARD |

IN 1980 (SITE 7A)

(These materials may be hazardous wastes by definition or testing
if declared wastes in the future )

Stock Number

No NSN

No NSN

6810
6810
6810
6810
6810

16840

6840

6840

6840

6840
6840

6840

6840

. . 6840
6840

6850

6850
. 6850
6850

00
00
00
00
00
00

00
00
00
00
00

00.

vo

00

00

00

00
00"
00 -

174
264
262
270
281
270

281

381
543

685
685

753

782

926
932

264
276
297

656

6581
6521
8567
6207
2033
8262

2030

3462
7825
5437

5438
5038

3925

1481
7297 .

8042

6342

6653 -
0926

Nomenc]ature

Shell pluma C4 0il 10w

Shell rotella .0il F/diesels 40

Sodium hydroxide (tech)
Soda ash, sodium carbonate
Soda ash

Monoethanolamine (MEA)

- Ammonium chloride

Insecticide chlordane emuls1f1-
able concentrate

Sodium. arsenite
Insecticide DDT 55-18
Insecticide chlordane, 5%

"~ Insecticide malathion

Insecticideﬁmalathion; 57%

Insecticide diazinon, powder

form, 2% . o ,
Insecticide diazinon emulsifi-
able concentrate

Malathion techn1ca1 grade B

"Sevin sprayab]e, 80% - wettab]e

powder _ _
Decontaminating agent, STB
Decontaminating agent, NC

Decontaminating agent, STB

~ ~taminating slurry M2~ I

Quantity .

1 drum

1 drum
20 drums
10 1b

15 1b

12 drums
41 1b

88 cans
1 drum
13 drums

6 drums

16 drums
47 drums

. 41 drums

34 drums

2 drums

116 bags

13 drums

‘1,048 . drums o
282°drums .

48-drums



APPENDIX D (continued)

‘Stock Number

6850 00 753 4827

6850 00 753 4870

6850 00 827 2791
8110 00 082 2626

NQmenc1ature

Decontaminating agent, DS-2
(quart) '

'_Dec0ntaminétfn§'agent;'DS-Z

(gallon)
Decon. agent and biological

.Drum, metal, empty

Quantity

4,644 drums .

5,187 drums
2 gallons
2 each
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